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The Griscom Duplex Steam Pump. 

The pump here shown has so far been 
wholly used as a mine pump, but the prin- 
ciple is capable of adaptation to any service. 
Steadiness in operation is atiained by the de- 
sign of the valve motion, it having no con- 
necting rods or fly wheels, as are sometimes 
employed in this class of pumps, intended 
for mining purposes. Dispensing with these 
also helps to make possible a much higher 
speed than is usually obtained by duplex 
pumps. 

As will be seen from the engravings, the 
crosshead is attached direct to the piston rod, 
and motion is imparted to the steam valve by 
a motion block, which travels in guides and 
gives motion to a balanced crank attached to 
a shaft, upon which is keyed a quick-throw 
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this, eccentric 
tion is imparted to a rotary valve 
instantly open and remains open 
during seven-eighths of the stroke, affording 
an economical use of the steam. Itis through 
this arrangement combination, 
with the 
wheels before 


eccentric. By means of mo- 
, Which is 


thrown 


or 
of connecting rods or fly 
referred to, that the makers 
are enabled to obtain the high speed which is 


together 
absence 


a characteristic of this pump. 

The plungers, water 
made of phosphor bronze or 
whenever required to 
usually found in mine 
the water chambers 
and the suction and discharge pipes are con- 
structed of a peculiarly hard, close-grained 
iron. 

The pump is compact and well built, all 
parts being fitted to United States standard 
gauges, and interchangeable. 

Referring to the matter of speed already 
mentioned, 


valves and seats are 
gun metal, 
withstand the acid 
water. For a similar 
barrels, 


reason water 


that it is not an 
these pumps, 


we are informed 


uncommon occurrence with 


working under heavy head, to attain a speed 
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of 200 to 250 feet per minute, without jar or 
shock, and throwing a steady stream of water. 
One of these pumps, 10-inch water 
plunger, 24-inch steam cylinder, and 36-inch 
stroke, has just been started under a vertical 
lift of 515 feet, and is making a piston speed 
of 240 feet, 
minute. 

The which have 
been prepared from working drawings, show 
the construction and proportions. 


having 


discharging 2,000 gallons per 


outline cuts. op page 2, 


These pumps have been adopted by a num- 


| ber of large mining corporations in the an- 


thracite and bituminous regions, 
rod, Cornish and 
which, we are told, 
superior in every 
urers are the Vulcan Iron 
parre, Pa. 


in place of 


single-acting pumps, to 
they 


respect. 


have been found 
‘The manufact- 


Works, Wilkes- 
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Design, Construction, Repairs and Man 
agement of Marine Steam Engines and 
Boilers. 


By W. H. 


HlorFMAN. 
TWENTY-THIRD PAPER. 


The wooden in the 
of upright girders will be 23 


and 5 inches wide, 


seatings top flanges 
thick 
and will run athwartship 
of the girder flanges. 

These flanges will 
all of 32 inches, and a total 
inches, so that we can 


inches 


have a length over 
of 204 


pieces of 


width 
in four 

of the 
given above, and these will 


get 
well-seasoned yellow pine, dimensions 
project 4 of 
inch above the faces of the flange. 

The upper flanges on all of the cylinders 
will be alike, and will be 54 inches thick, in 
cluding the tongues and grooves that receive 


an 


the wooden seatings. 

The 
seatings in them, as the 
in the top flange of 


no wooden 
placed 
These 


lower flanges will have 
seatings are 


the bed-plate, 
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frame flanges, as before stated, are 44 inches 
wide all around the legs of girders, and they 
will be 34 inches thick. 

The holes for supporting the cores of the 
will be cylindrical, and will 
covered with finished cast-iron plates. 

This 
frames, 


frames be 
completes the 
and I will here make a few remarks 
about the guides not 
They are, 


the description of 


heretofore mentioned. 
water back guides ; the 
which the gibs travel are 
planed into the girder body % of aninch, and 
the four 
water thus 


of course, 
main faces on 
are inches wider than the 
back, leaving a flange on each 
side of the guide 2 inches wide, and in these 
flanges will be placed four 14 inch bolts on 
the top end of the guides being 
secured by the steel studs mentioned in the 


faces 


each side ; 


twenty-second paper. 
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Wi to the 
which the whole of the upper structure rests. 
Were it not that Lintend to illustrate this 
bed-plate, as well other details, I 
should be compelled to make a lengthy de 


»now come main bed-plate on 


as some 
scription of this casting. The main bed-plate 
of our engine will be of the type mentioned 
Macuinist of March 17th 
and 24th, 1888, and therefore will be termed 
the combination bed. There will be 
wrought-iron plate webs, or 
side of this 


in the issues of the 


four 
stems, on each 
four, with 
castings, will constitute one of the longitudinal 


structure ; each its 


stringers. The two stringers will rest on the 
made fast in the keelsons, 
and will have cast-iron plates riveted to the 
at the top and bottom of stringers. 


wooden seatings 
stems, 
The top and bottom castings will be 21 feet 
the former having 
a total thickness or depth of 6 inches, in 
cluding the tongues and for the 
seatings, and the latter a thickness 
of 24 inches at the central portion, and 34 


long and 27 inches wide, 


grooves 


wooden 


inches at the projecting outside flanges. 
There will 


ENTERED AT Post 


be two cast-iron transverse ° 


AND BLACKSMITHS, 


'$2.50 per Annum. 
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stiffeners, 12 inch thick, where each central 
truss crosses to join the two side stringers, 
and these will be riveted to place by 14-inch 
rivets. The top and bottom plates will each 
have two vertical flanges, 3 inches thick and 
4 inches deep, cast 15 inches apart, and to 
these flanges will be riveted steel or wrought- 
iron upright stems, the stems being $ inch 
thick and 18 inches deep, thus forming a 
bed-plate with a total depth of 24 inches at 
the two sides, though the central cross trusses 
will project below the stringers 11 inches. 
The crankshaft six in number, are 
each 12 inches long net bearing, or 13% inches 
total. 

As stated inthe third paper, there will be no 
end the therefore the two 
cross ribs of the cross trusses will be 11 inch- 
from and the rib 


boxes, 
flanges on boxes, 


es outside to outside, will 


WY, 


We eooee 
l A 


Os 


the 


edge. 


thick at 
thick at the bottom 


be inches top, and 1% inch 
The holes in the 
central portion of these cross ties will be the 
of the 
inches), and around these holes will be facing 


flush with the 


size bronze boxes on the outside (20 


bands, 2% inches wide, faced 
boxes. 

Center ribs, directly under the center of the 
main boxes, will make the bearing for a flat, 
steel truss 14 x 24 inches, that will be 
shrunk onto the cross truss, suitable 


on the ends of the being 


bar, 
lugs 
provided 
to secure the steel bars to the main castings. 
At this point I will remark that it will be 
readily understood that we shall have suffi- 
the bed-plate and the 
keelson the ship, as the draught 
about midship is 16 feet 6 inches, and 17 feet 
6 inches aft, the propeller wheel being 14 
diameter, as stated in the 
While discussing this point, it 
may be well tocompare the draught aft to the 
diameter of the propeller, when it will be 
seen that we have (at the mean load line) the 
whole propeller immersed 2 feet 9 inches, a 


castings 


between 


of 


cient room 


main 


feet 9 inches in 


third paper. 
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that will from 
reaching the 

Nothing less than 20 inches depth of water 
the blades of the wheel will exclude 


the air, which, wheel, 


distance surely ,prevent air 


wheel. 


above 
if allowed to reach the 
will reduce its efficiency directly as this sol/d 
ity of water is reduced. . 
According to the 

paper, will be 
over each main box, 
They 


wide, 


third 


two forged steel caps 


dimensions in the 
there 
twelve in all. 


or caps 


will be 82 inches deep and 44 inches 
bored to fit the shell the 


planed with a lip to fit the main cross truss 


of box, and 
casting, and each of these caps will be held 


in position by two steel bolts, 12 inches in 
diameter. 

The end flanges, ;where they join the longi 
tudinal stringers, will be 23 inches thick, 174 
inches deep, and 11 inches wide ; two 3-inch 
bolts, passing entirely through the stringers, 
The 


the cross 


will hold the cross trusses in position. 
the 
trusses, will curve 


bottom edges of ribs, forming 
downward from the top 
side of the lower stringer flanges to a point 
25 inches below the center of the shaft. At 
the longitudinal stringers, 
where the legs of the upright girders rest, 
will the 
seatings mentioned 
paper. 

The thickness of the 


2 
0 


each point on 


be seasoned 


detail 


inserted yellow 


in the 


pine 
in second 
cast-iron around the 
bronze boxes will be 3 inches, and the center 
ribs will 
3 inches thick at the junction. 

The bolts for holding the bed-plate 
ers to the engine 


ribs connecting the two side also be 
string- 
keelson will pass entirely 
through the main stringers and between the 
two side stems. 

by 
will 


it 
in 


following this description closely, 
that 
which the bearings are formed is a complete 


be seen each cross tie or girt 


section in itself ; the steel or wrought-iron re- 
inforcing bars being in reality a part of the 
after they are shrunk In this 
design we have not only the elements of great 
strength, but also the minimum of weight. 
Fifty tons, the total weight of the 
engines and boilers of a marine engine, adds 
that carrying capacity to the 
bunkers or freight hold, saying nothing 
the expense in making and handling the enor 


casting on. 


saved in 


much coal 


of 


mous castings now used in the construction 
of marine engines. 
The economic use of material in engine 


construction has developed the practical high 
speeds of steam yachts and torpedo boats, 
and the same principle, carried out in larger 
vessels, will give the desired increase of speed 
to the latter. 
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Force in the Steam Engine and its Re- 
lation to Smooth Running. 





By Pror. Josepu Torrey. 


EIGHTH PAPER. 


Before going on, I will give two formule 
which were published by John W. Nystrom 
in the AMERICAN MACHINIST Dec. 27, 
1884. They are for the amount of 
inertia at the 
that is, the force to be 
Qand 11. In these 

KF = Force of inertia in Ibs. 

W 


for 
finding 
back end and at the front end, 
laid off 
formule 


on ordinates 


Weight of all the reciprocating parts 


(commonly about three pounds per square 


inch of piston area). 


R Length of crank in feet. 
n Revolutions per minute. 
L = Length of connecting rod in feet. 


For the force of inertia at the back end the 


formula is 


KF W R n® (L t RR) 
2933.54 L 
and for the front end 
WR vn? (L — f) 


F A 

2933.54 1 
A formula is also given by which the dis 
tance from the middle point of the stroke to 


where the inertia curve crosses the neutral 
line can be found. 
The formula is 
d { L?+ R? L 
Using the first two formule would give 


somewhat more accurate values for the end 


AMERICAN 


inertia forces than the method given in the 


last paper. 
and 
can easily trace 


Having now traced the inertia curve, 


having a table by which we 


it for any engine we please, let us see what 
the practical bearing of this curious phenom 
enon of force is on the question of smooth 


running. 
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motion ; but we have seen in previous papers 
that considerable force is required to start 
the reciprocating parts at the ends of the 
stroke with the required velocity, and that 


almost all the way through the forward 
stroke, the speed of these parts being on the 


increase, some force is required to do the 
work of accelerating, or adding velocity to 
them. That means that all the steam press- 
ure during the first half of the stroke is not 
exerted directly on the crank-pin; a 
part of it never sees the crank-pin till con- 
siderably later. But how about the last half 
part, rather, the Remember 
that, at a pointa little before half stroke, the 
piston speed stops increasing, and begins to 
slowed down by the crank 
What is the result of this? We 
have seen that, of the weight and 
reciprocating parts, they resist 
and, of 
crank-pin, 


good 


or of stroke ? 


be retarded or 
movement. 
by virtue 
speed of the 
being stopped, course, resist 
The pre- 
cisely like a locomotive trying to stop with a 
heavy train of freight cars behind it. The 


they 


against the action is 


cars, owing to their inertia, run forward and 
push against the locomotive, just as described 
ee me 
/ _ 
( ) 
ga 
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The 
that shall be neutralized in this way can be 


the parts in motion. amount of force 
very easily determined by adjusting the 
weight of the reciprocating parts so that 
their inertia (= the force needed to start them 
with their required velocity) shall be about 
one-half the total steam pressure on the pis- 
ton at the beginning of the stroke. This 
action keeps up all through the first part of 
the stroke, while the reciprocating parts are 
constantly increasing their velocity; a portion 
of the steam pressure is used up in imparting 
this constantly increasing velocity, and is not 
felt at the crank-pin. To sum up, then, the 
effect of inertia during the first part of the 
stroke is to relieve the crank-pin of a large 
portion of the steam pressure. 

In the last part of the stroke, the 
just opposite The steam has probably been 
cut off before half stroke, and the steam 
pressure in the cylinder is rapidly falling, re- 
sulting in a constantly decreasing pressure on 
the pin; but on the contrary, 
the increase, and this inertia, we have seen, 
makes itself felt as a constantly ¢ncreasing 
impelling, or driving force at the pin. Now, 


case is 


inertia, is on 
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Suppose the backward stroke to be just 





completed, the 
| the 
| bearings and journals along the line of cen- 
They all must be set over strongly in 
of the cylinder, the 
been pulling the reciprocating 
Now, at the beginning 
stroke, the first thing be 
the reciprocating parts in 

Until this ts done, 


no pressure on the crank pin at all, 


ready for 
what is the state of the 


engine being just 
forward stroke, 


ters ? 


ithe direction because 


piston has 
parts toward itself. 
the 


done 


forward 
to 
motion forward. 


of 
is vet 
there is 
This 

the 
to be loose in its box. 


will be more easily seen if we 
crank-pin, for instance, 
Then it is plain that, at the end of the back- 
be actual 
space between the crank-pin and the connec- 
Now, 
clearly, the piston,-piston rod, crosshead and 
must till that small 
space has been passed over, before they will 

In the 
to have 


suppose 


ward stroke, there would some 


ting rod box, on the cylinder side. 


connecting rod move 
exert any force on the crank-pin. 
same pin 
little 
that 


crank-pin; the reciprocating parts must be in 


and supposing the 
no lost motion, it is perfectly clear 


way, 
or 


before 





there can be any push on the 
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above in case of the 
This all means that, during a little more than 
the last half of the stroke, thesteam pressure 
is not all that is acting to drive the crank-pin 
there the 
ciprocating parts, the momentum acquired 
during the first of the stroke, which 
manifests itself as useful thus 
paying completely for the steam force used 


piston, crosshead, ete 


onward ; is also the inertia of re- 
part 
here force, 
up in giving these parts their velocity during 
the first of stroke. There then, 
no loss of power at all from heavy reciprocat 


7x, 


part 
ing parts. Of course 
it 
needed for smooth running and the needed 


there are reasons why 


is best not to make them heavier than is 


strength, 
This is not all, 


but they are no source of loss. 


moreover. We saw in one 


of the earlier of these papers how disastrous 
the sudden and violent blow of the steam 
might prove at the beginning of the stroke. 
Now, see how the inertia of properly pro- 
portioned reciprocating parts modifies the 
case. At the very beginning of the stroke, 
where the steam pressure is almost always at 


felt the 
is used up in setting 


force is not 


the full 
crank-pin; considerable 


its highest, on 


notice the result. When the steam pressure 
is highest, inertia acts against and neutralizes 
part of it; when it is decreasing, inertia acts 
with it, and adds to the pressure felt at the 
crank-pin. The result is a much more uni- 
form pressure throughout the stroke, and 
consequently less strain on the pin than there 
would be without inertia. I have tried to 
explain this curious and subtle action of 
ertia clearly. It will take, however, some 
little thought to master it. The ideas and 
conceptions involved are entirely new to very 
many engineers, and prove con- 
fusing unless thoroughly and patiently stud- 
ied. 

In the next paper we will study the action 
of these compensations in case of several act- 
ual engines of well-known and excellent 
makes. ' 

We have just entered now on the practical 
and interesting part of our study ; what has 
been considered in this paper is only a very 
small beginning of the hunt we shall take 
after the force that is applied to the piston by 
the steam. It goes in many directions, and 
a better understanding of its amount and 
distribution in each will doubtless ‘*‘ make 
better engines and better engineers,” as Mr. 
Ball says. 


doubtless, 
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Practical Drawing. 


By J. G. A. MEYER. 
SIXTY-SEVENTH PAPER. 


Problem 78. 
523. Development of surfaces. Leve fg h, 
Fig. 416, be the vertical, and ey @, gs 4;. 
Fig. 417, the horizontal projection of a geo- 
metrical solid ; it is required to find the de- 
velopment of its surface. 

To state our problem in a practical light, 
we may say, that Fig. 416 represents an ele- 
vation, and Fig. 417a plan of a sheet-iron cas 
ing ; it is required to find the correct outline 
of the sheet of metal, before it 
rolled to the required form shown in Figs. 
416, 417; the thickness of the metal is sup- 
posed to be so small that it may be neglected. 


is bent or 


For the sake of clearness, we have shaded 
Fig. 417 
may say, 
face of a geometrical solid. 


so as to represeni a casing, or, we 
so as to represent the limiting sur- 
(See Art. 18.) 

In the first place, let us consider what kind 
of surfaces there are represented in Figs. 416, 
417. We see that in Fig. 417 the junctions 
of the curves and the straight lines are at the 
DOWNS ody 04,055 655-6, 5 and d,,.d;. 
The lines a, cy and a, ¢, are represented in 
Fig. 416 by a portion of the line eg, namely, 
and the lines 4, d,, 6, dy, which in 
Fig. 417 coincide with the lines a, cy, a4 4 
respectively, are represented in Fig. 416 by a 
portion of the line f 4, namely dd. Here, 
then, we see that, in Fig. 416, the surface 
bounded by the straight lines ac, 6d, ab, -¢ 


by oe ££; 


dis the vertical projection of the two sur 
faces, which in Fig. 417 are represented by 
ihe lines and we see further- 
more that these are plane surfaces, or, as the 


As Co, Uy Cas 


practical man would say, straight surfaces. 
Again, the projections also show that, in 
Fig. 416, the surfaces bounded by the lines 
abe f, ae,bf, ande d, gh,ecg,dh are 
curved surfaces ; and lastly, Fig. 416 A indi- 
cates that these surfaces are portions of a 
cylindrical surface with circular base ; the 


lines a b, ed in Fig. 416 are the junctions of 


the straight and cylindrical surfaces, and 
they also represent planes 
perpendicular to the ver- 
tical plane of projection, 
passed through the axes 
of the cylindrical 
faces. 

We will now proceed 
to find the required de- 
velopment of the 
faces. Through the point 
¢ (Fig. 416) draw a line ¢ 
5k perpendicular to ¢ d ; 
again, through the point 
d, draw a line d 7, also 
perpendicular te ¢ d, and meet- 
ing the line g /# prolonged in 
the point ¢. Prolong the line 
d ¢ upwards, and on this live 
choose any point z at any con 
gy; 
through the point 2 draw a line 


sur- 


sur- 


venient distance above « 
v 5! perpendicular to d 2x, and 
meeting the line g / prolonged 
in the point 5/. the 
point 2 as a center, and with 


From 


a radius equal to 2 5/. or ¢ 5h 
(but not equal to ¢ g) describe ; 
the 7 5/, meeting the line d x I = 
in the point 7. Divide the are 
1 5/7 into any number of equal 
parts, say four, and thus ob- 
tain the points of division 2J, 
3/, 4. 
draw 


Through these points 


lines parallel to d 2, 


and cutting the line « g in the points 2e, 
3c, 4c; the line ¢ 54 in the points 24, 8h, 
4k; and the line f / in the points 2d, 3d 


and 4d. 

Suppose, now, that the surface or casing is 
cut at the line 7 s and then opened, or spread 
out so as to lie flat on the paper ; this surface 
will then appear as shown by the shaded part 
in Fig. 419. To find the of this 
shaded part, that is, the development, we 
continue as follows : 

Draw the horizontal line m o (Fig. 419), 
and make it equal to a ¢ (Fig. 416). Bisect 
the line m 0, and thus obtain the point 7, ; 


outline 
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through this point draw the line rs 8, per- 
pendicular to #0 and make r; &, equal to 
rs (Fig. 416), and through the s, draw a line 
np parallel to mo. Make x p equal todd 
(Fig. 416) and let one-half of 7 p lie on each 
side of the center line 7, 8, ; join the points 
We thus ob- 
tain a figure m 2 0 p which is equal to ac bd 
in Fig. 416. 
. 416 the straight surface a } ¢ d is 


m, n and o, p by straight lines. 


This is as it should be, because 
in Fig 
parallel to the vertical plane of projection, 
consequently, we see its true outline, and 
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cylinder whose axis is perpendicular to the 


bases (see Art. 299); and we also know 
that these bases are circles. According to 
Problem 58, the development of a right 
cylindrical surface will be a rectangle, or a 
square depending on the ratio between the 
In 
the problem before us, the cylindrical surface 
edd 


Fiz. 419 by the rectangle o pg Dg, 


circumference and height of cylinder. 


5& shown in Fig. 416 is represented in 
and this 
rectangle is found in the following manner : 


Through the point o draw the line o g per 


uw Fig. 416 A 


>» 








bid 





a4 














Op 


bi ry Uy 


Fig. 418 








L 





therefore m n 0 Pp in Fig. 
toabed, 


. 416 
d 


’ 


We have seen that the line ¢ d in Fig 
is a junction of the straight surface ab ¢ 
and the curved surface cd gh; therefore in 
Fig 419 the line o p will also represent the 
junction of the straight surface mn o panda 
cylindrical surface. Now that in 
Fig. 416 the cylindrical extends 
only to the lire ¢ 54, and extends downwards 
to the line dz 


assume 
surface 


The lines ¢ 54 and d @ are by 
construction perpendicular to ¢ d, and there 
fore the rectangle ¢ d ¢ 54 represents one-half 
of the surface of a right cylinder ; that is, a 


Ss. 2 


Piy. 419 


3 ~yp 


419 must be equal | pendicular to o p, and make o g equal to 


3.1416 times the radius ¢ 5k. Through the 
point g draw the line g ps, parallel to o p; 
also through the point p draw a line p ps 
parallel too g, and thus complete the rect- 
angleog p pg,, Which is the development of 
the cylindrical surface ¢ d 7¢ 5k (Fig. 416). 
Now, in Fig. 416 we see that the cylindri 
cal surface ¢g d h extends beyond the line 
c 5k, 
resented by the 
2c, BA 
and ¢ 9. 
419) into cight equal parts ; 


and the amount of this extension is rep- 
2h 
etc., intercepted by the lines ¢ 5/ 


portions of elements 
3c, 
Therefore, divide the line o g (Fig. 
that is, twice as 





many equal paris 
1 SI (Fig. 416.) ; 


vision 29, 


as spaced off in the are 
through the pojnts of di 
3g, 4g, 5g draw lines perpendicular 
Make 29 20 equal to 2k 2¢ (Fig. 416); 
37 30 equal to 3%, 3¢, and so on in succession, 


toog. 


as is clearly indicated by the figures and 


letters In this manner we obtain the points 


2o, do, etc. Through these points draw the 
curve 0 deg, Notice that in Fig. 416 the 


lines ¢ d, 2d 2c, Bd Be, dd de and g hare 
therefore, in Fig. 

make all the lines 20 2p, 80 
ed (Fig. 416) ; 


thing, make all these lines equal too pin 


all 
119 
equal to 


of the same length ; 
3p, ete., 
or, What amounts to the same 


Fig. 419; through the extremities p, 2p, 
draw the Pp OD, Ps, 
pletes the development of one of the cylindri 
cal surfaces. We have now only to add, in 
Fig. 419, the surface 9g ps, 75 8. Through 
the point 7, draw a line r, 7; parallel too g. 


Bp, 


retc., curve which com 


From the point g as a center, and witha 
radius equal to 7, 0, describe a short are cutting 
the line 7, 75 in the point rz. Through the 
point 7, draw a line 7, s, perpendicular to 


g ;, and make r, 8; equal to rs, 83. Through 
if the 


construction has been correctly drawn, the 


&, draw a line x; ps parallel to g r, ; 
line x; p, Will meet the line gy p, in the point 
Py previously found ; and furthermore, s,; p 
will be equal to sy p. 


3 


This completes the development on the 
ary the 
found in a manner pre 


right-hand side of the center line 7, s 
half be 
cisely similar to the foregoing. 


other is to 

If this development has been drawn cor 
rectly, then the line joining the points s, 8; 
will be parallel to the line r, 7, 5 and the 
line joining the points s, x, will be parallel 
lO Ts r,. 
to test’ the the construction, 
We make the be 


ginner may not get the surface gy ps 7’, &; eX 


It will be well to draw these lines, 
of 


remarks, 


correctness 
these because 
actly like the surface o pr, s,, as they should 
be, the cause being a lack of experience in 
handling the drawing 


instruments, and in 


laying off measurements correctly. Even 
the experienced draftsman may sometimes 
have to do a little adjustment to make things 
come out right. 

d24. Fig. 418 represents a development of 
the In 


this case, after the sheet 


same surfaces. 
has been rolled to the re 
quired form, as shown in 
Fig. 416, the joint will 
be at the line e f org h. 


The manner of finding 

A the development in Fig. 
$18 does not differ from 
that given for tinding 
the development in Fig. 
419. 


By referring back to 

Figs. 418, 415, it will be 

seen that, both 
ments shown in Figs. 418, 419, 
those 


in develop- 

portions which are to 

form the cylindrical surfaces 

are found by applying the prin- 

ciples given in Problem 77. 
ae 


525. It may be well to call 


\ attention to the fact that, when 


the joint of the sheet of metal 
is to be at the Fig. 
116, the corresponding 
development, 
by the shaded 
418, is to be cut 
angular sheet, there will be 
of metal than 
when the joint is placed at 
the 
sponding development, as 
Fig. 419, 
out from a rectangular sheet. 


line « Bi 
and 
as represented 


part in Fig. 
from a rect 


more Waste 


line 7 s, and its *corre 


shown. in also cut 


A general tendency towards higher wages 


in England and Scotland be taken as 
very good evidence that business is improv 
In 


very generally agree that 


may 


ing there. fact, our English exchanges 


there has been 
a plain improvement, and point especially 
to the busy times in the Clyde shipyards 
There 


the manufacturing interests 


evidence. is eood 
that 
of the world are to prosper during the year 


L889. 


as very reason 


to believe 



















































































New Quick-Firing Guns. 


The art of manufacturing quick-firing guns | 
Herr Gruson, the well 
known maker of armored turrets, of Buckau, 
near Magdeburg, has also for some time been 
turning out revolver guns. 


is still progressing. 


He has founce, 
however, that these guns are too heavy in 
proportion to the weight of the projectile | 
they are able to throw, and he has therefore | 
designed a new single-barrel quick-firing gun, | 
At his 
works, five descriptions of the new arm are | 
being manufactured, differing in caliber and | 
length, but uniform in the 
the breach and barrel. The calibers are 3.7, | 
5.3, and 5.7 centimeters (1.4 inch, 2 inches, | 
and 2.2 inches) respectively. Of the 5.3| 
centimeter caliber, three descriptions are | 
made, varying merely in length of barrel. 
The guns may be mounted in ironclad land 
turrets, on ordinary field gun carriages, or on 
pivots, giving an all-round fire, on board 
ship. The projectile may be shell, shrapnel, 
or case-shot. 
the projectile in a brass central-fire cartridge. 
The range for the 3.7 centimeter caliber is 
2,400 meters (2,616 yards), for the short 5.3 
centimeter gun 8,200 meters (5,488 yards), 
and for the other descriptions 4,500 meters 
(4,895 yards). The weight of the projectile 
ranges from 0.45 kilogramme (1 Ib.) up to 
2.72 kilogrammes (6 Ibs). The gun is served 
by two men, who can fire from thirty to 
forty rounds a minute. It that 
several of the new guns have been already 
purchased by foreign 
(London.) 


which is said to meet the objection. 


construction of | 





The charge is enclosed with 


is stated 
governments.—J/ron 


<-> ae 


Crystallization and Shrinkage of Cast- 
Iron. 


By S. 


SOLLAND. 
THIRD PAPER. 

Long beams of the class shown at Fig. 24 
will invariably warp hollow along the deep 
side A, with more or less tendency to hollow- 
ness at plate B. The view is that of a lintel 
12 inches wide at B, with webs A, C12 and 
6 inches deep respectively, and 1 inch .thick 
all through. 
comparatively free from internal strains, the 
proportions marked at sectional elevation, 


To secure a straight casting, 


Fig. 25, must be adhered to; plate B Z inch, 
web A Linch, and web (1, inch. Should 


the webs be equal in depth, as seen at section 
Fig. 26, then the webs A, C 
inches, and the plate B { inch. 

All castings of the kind shown in perspect- 
ive, at Fig. 27, 
if equal thickness 
“auses already explained. 

The remedy is to follow the proportions 
as given at Fig. 28, inch at the edges A B, 
with a gradual reduction towards the crown 
at ©, which must be 2 inch. 
sions are given on the supposition that the 


must be 1,', 


or 


warp round on the top edges 


is insisted upon, from 


These dimen 


casting is to average 4 inch thick, and the 
proportions will be safe to follow in all such 
castings, irrespective of size. 

Round columns come crooked, more or less, 
if the heat escapes quicker on one side than 
it does on the other ; as, for instance, when the 
a very limited thickness of 
sand, or from exposure of one side before 


cope contains 
contraction has ceased ; if these causes do not 
exist, and the core is set central, as at Fig. 30, 
these castings will come straight. 

Sometimes cores are purposely set in the 
mould*as shown at Fig. 29, the idea being to 
give a greater body of metal at the point of 
least 
demned, inasmuch as it weakens the casting 


pressure; this practice is to be con- 
as well as causes it to become crooked. 
There are some practices Common to most 
foundries, which cannot be too severely criti- 
cised. Columns are often made with heavy 
mouldings, and bases cast on them, to save 
trouble and time. 
as it endangers the safety of the casting ; for 
not 


This should not be done, 


unfrequently castings thus made are 
found to have separated at places where ab 
rup' changes have occurred in the outline, 
A, 


represents a section of base having this fault, 


That portion of Fig. 31 marked which 





will give some idea of what is meant ; the 
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| 


angles indicated by the arrows cannot be 
other than fractured, from the fact that crys- 
tallization of the heavy portions takes place 


so long a time after the thinner parts are set. 


The correct method is to have the body of 









| 
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ducing the core opposite the angles (taking 
care to round off the latter as seen), allowing 
it to gradually lose itself some distance away, 
as shown at base B and at moulding C. This 
allows the crystals to arrange themselves 
more uniformly in the mass, on account of 
the almost imperceptible change from a heavy 


to a lighter section of thickness. 


Fig. 32 is an example of the folly of de- 
signing window sashes, etc., with all or per- 
haps only two of the sides of greater sectional 
area than the inner ribs; the latter set and 
contract almost instantly, pulling at the 
































Fig. 31. 
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Fig. 24, 


CRYSTALLIZATION AND SHRINKAGE OF Cast-IRON. 


the column run even all through, with loose 
mouldings and base; but when, as is often 
the case, the builder or architect must 
accommodated compara- 
tively safe column may be produced by re- 


be 


at short notice, a 


outer frame whilst in asemi-molten condition, 
resulting in castings similar to the somewhat 
exaggerated views given. 


for this is to reduce the area of the heavy 
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the lighter ones; until a balance is obtained 
and equal rates of cooling assured. 
—t__ gp. 
Testing Triangles and Squares. 





By PEDRo. 


It is a fact well known by draftsmen that 
the ordinary triangles, when obtained from 
the dealers, are seldom, if ever, true—neither 
the angles nor the edges. Whether the manu- 
facturers do not take sufficient pains to make 
them true, or whether they warp out of shape 
in the course of time, is not definitely known, 
but probably both these causes contribute 
more or less to produce the result. The fact 
is, that the tirst thing to do after purchasing 
triangles, is to true them up if accurate tri- 
angles are wanted. 

A method often used by draftsmen in test- 
ing the angles, is partly illustrated in Fig. 1, 
page 5,the triangle 7’ being set against the edge 
of a T-square S, a line is drawn on paper along 
the edge SD. The triangle is then reversed, 
as shown by the dotted lines. When the 
angle in this case is exactly 90°, the edge SD 
of the triangle will agree in both positions 
with the pencil line. The acute angles are 
accurately laid off with instruments on paper 
with fine pencil lines, and the triangles are 
then compared with these. This may be 
called the sight method, as the sense of sight is 
the only one appealed to for detecting any 
errors. 

Another method, frequently used by the 
writer, may be called the towch method, 
since the sense of touch is mostly relied upon 
for the detection of errors in the angles. This 
method is illustrated in Figs. 2, 3 and 4. All 
the tools required to make the tests are two 
short straight-edges, A and B, and a long 
straight-edge or T-square S. To illustrate 
the process, we take the T-square blade or 
a straight-edge S, and clamp it on a table or 
drawing board. The triangle. 7’, Fig. 2, is 
held firmly against the edge S, while the 
straight-edge A is placed against the other 
edge of the triangle. Holding the straight- 
edge A firmly in this position, the triangle 7’ 
is removed, and a straight-edge B put in its 
place against A, as shown in Fig. 3. If, now, 
the straight-edge A is removed, and B held 
firmly upon the table, the left-hand edge of 
B will occupy exactly the same position that 


the edge of the triangle 7 did in Fig. 2, as 
indicated by the dotted lines in Fig. 3. If 


we now replace the straight-edge A, Fig. 3, 
by the triangle 7’, as shown in Fig. 4, the 
angle of the triangle, if correct, will fit ex- 
actly into the angle formed by the straight- 
edges Band S. If the triangle is not true, 
the error will show double its actual amount 
in this instance ; that is, the angle of the tri- 
angle in Fig. 4 is less than 90°, by one-half 
of the amount indicated by the angle C. The 
reason of this is evident, from the fact that 
the space above the straight-edge S, measured 
in degrees, is 180°, and hence the 90° angle 
must be measured off twice to fill this space. 
If the angle of the triangle is too large or too 
small, the error will likewise be measured off 
twice, and hence it will double 
actual amount. 

In the same manner as abovt, any other 
angle of the ordinary triangles may be tested 
and 
will have to be laid off three times to make 
180°, and hence, any error in the angle will 
show three times its actual amount. 
of the 45° angle, the error will be multiplied 
four times, and six times in testing the 30 
angle. 

These tests could be made with only one 
straight-edge, besides the T-square, by re 
moving the triangle 7 in Fig. 2, directly to 
the opposite side of the straight-edge A, tak- 
ing the position shown in Fig. 4. But in 
that case it would require the two edges of 
the straight-edge to be perfectly parallel, and 
as it is not an easy job to make such a 
straight-edge, two are preferably used, since 
parallelism is then not necessary. 

The superiority of this method over the 


show its 


corrected. In case of the 60° angle, it 


In case 


|sight method, previously referred to, is at 
|}once apparent, 
The only remedy | the edge of the triangle, in its second position, 


We can feel assured that 


Fig. 4, when placed against the straight 


parts, distributing such reduction amongst'edge B, coincides exactly with its first posi 
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tion, Fig. 2, and if the angle with which we 
are ‘‘measuring off 180°” is perfectly true, 
the other edge will also coincide with the 
straight-edge S. If the angle is not perfect 
we can detect it, even if the error C, Fig. 4, 
is so small that it cannot be detected by the 
eye, the sense of touch being so much more 
sensitive. 

There is a slight modification of the touch 
method represented in Figs. 5 and 6, and 
may be called the sight-touch method, as it is 
a combination of the two methods described 
above; that is, the senses of sight and touch 
are both brought into action in the last opera- 
tion of the tests. The process is the same as 
in the touch method, with the following ex- 
ception. 

The straight-edge S, Fig. 5, should be as 
light as possible, so it will slide easily upon 
the table in turning slightly about a pin G, 
set in the table. The straight-edge S is set 
against the pin G, andamark # F drawn 
along each edge at the end. The straight- 
edge is held in this position while the triangle 
T is set against it, as shown in Fig. 5. This 
is the first position of the angle in the pro- 
cess of measuring off 180°, as previously de- 
scribed. The last position of the angle is 
shown in Fig. 6. The triangle 7’ is set into 
the angle formed by the last position of the 
straight-edge Band that of S_ If the angle 
of the triangle is not true, the straight-edge S 
will adjust itself to the edge of the triangle 
by swinging about the pin @, and the amount 
of the error in the angle can be seen by the 
distance the end of the straight-edge S swings 
from the mark # or F, as shown in Fig. 6. 
In this method, any error in the angle is ex- 
aggerated by the tests, as in the previous 
method, and, in addition, it is still further 
magnified, according to the distance from the 
pin G to the end of the straight-edge at Z. 
If the angle is correct, the edges of S will co- 
incide with the marks # F in the last setting, 
Fig. 6, as well as the first, Fig. 5. 

The above methods are applicable to ma- 
chinists’ and carpenters’ squares, as well as 
draftsmen’s triangles. 
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LETTERS FROM PRACTICAL MEN. 


Comparison of Steam and Gas Engines, 
Editor American Machinist : 

Having read the article by Geo. B. Grant, 
in the AMERICAN Macuinist, No. 52, Vol. 
11, I would like to offer a few figures in 
favor of the gus engine, which, I believe, will 
demonstrate that the gas engine would cost 
less to operate than the steam engine (as in 
the above case). 

Assuming that the steam engine costs $400 
and the gas engine $1,100, the interest, tax 
and repairs would be for the steam engine 
$40, and for the gas engine $110. The steam 
engine would require half of the time of one 
man to fire, oil and clean the engine, which, 
at $1.50 per day, would be for one year (300 
days) $225. The gas engine would only re- 
quire one-tenth as much, which would be 
$22.50. of fuel would be for the 
steam engine, about five Ibs. per horse-power 
per hour, twelve hours per day (this comes 
from banking the fire at night or lighting it 
in the morning), and at five dollars per ton 
would be $150 per year. 

The gas engine, with oil at 7 cents per gal- 
lon (the price here per gallon by the barrel), 
would cost seven-tenths of one cent per horse- 


The cost 


power per hour, or $84 per year. 

The heating for tive months (21 weeks) at 
five dollars per ton for coal, would be for 64 
tons about $33 ; therefore the recapitulation : 

Steam Engine. 

& 40.00 
150.00 


225.00 


Gas Engine. 
Interest, tax, repairs $110.00 
SYD eee 
Attendance ......... 22.50 
33.00 


Heating... 


$415.00 $249.50 

Balance in favor of gas engine, $165.50. 

Mr. Grant makes a mistake when he puts 
the coal at 4 lbs. per horse-power per hour ; 
he forgets that he would either have to bank 
his fire at night or else fire up a cold boiler 





in the morning, both of which operations 
would requir while he would 
only have to spend 15 minutes twice a day to 


extra coal, 





clean and start the gas engine. And then 
again, $1,100 is a high price for an 8 horse- 
power gas engine (per my catalogues, $800 
would be about right). This would make 
$30 more in favor of the gas engine, or $195.- | 
50, which, in ten years, would buy three or 
four steam engines. 

The steam pipes for heating would cost 
about the same, or more than the stoves. 
JosEPH J. HARROP. 


Making a Stove for the Foundry 
Moulder’s Plan for Making a Gear 
Cleaning Window Glass, 

Editor American Machinist : 

For the past two winters I have had some 
difficulty in keeping the shop warm, with the 
stoves provided. I tried to think of some 
plan to make it comfortable for the men this 
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winter, and I have succeeded so well that 
the shop is now comfortable in the most re- 
mote corner from the stove. My plan con- 


ive of the iron) about $3.00, and hoping it 
may benefit others, I will explain the method 
of making it. 

There was a 36-inch pulley lying around, 
which would not do for the purpose for 
which it was made, so I knocked the arms 
out of it and used it fora fire-box. I then 
found a grate pattern about the size I wished, 
which I cast with the addition of lugs in the 
side, with holes for pins or bolts, to hold the 
cylinder in place on the grate. My grate 
pattern was in three sections, or one-half of 
the circle, so I bedded it in half of the circle 
and finished; then I drew out the pattern 
and did the same on the other half, so as to 
form a solid, round grate. Then I took a 





gate stick, about 14 inches in diameter, and 
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pressed it down about 12 itiches on the out- 
side rim, to form legs to elevate the grate. I 
then put bricks over the cores and cast in 
open sand. 

Another good plan (when there is no pat- 
tern) is to level a bed and strike out the size 
of your grate, then with a gate cutter you can 
soon fashion out a grate that will last for 
years, if the ashes are kept away from the 
bottom of it. 

The I used fora fire-box 
inches by 184 inches ; 184 inches was not deep 
enough, so I made another one of the same 
depth with three guides on the outside, to 
hold it in position on the other; this was to 
give radiating surface to the stove, and it is 
a fine thing. I then cast a round plate with 
three guides on the side, to keep it from slid- 
ing off ; 


section was 36 


and also a hole, 16 inches in di- 
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2) 
made thus: Take a 36-inch pulley pattern, 
lay it on a plate, get a 16-inch pattern and 
place it in the center of the 36-inch; then 
take two boards and place them in where you 
wish to stop it off, or, if desired, you can 
make it the whole circle. Make a core out 
of it as deep as you please, put some nice, 
tine cinders in, and vent it well, and bring the 
air out in the center of the top of the core. 
So much for the core ; for the mould. 
Dig up the floor and put in some boards to 


now 


drive your chaplets in to hold up the core, 
make your bed and then put in the same pat- 
that you Center 
them as you did for the core, and ram up the 


terns used for the core. 
outside of the larger, and the inside of the 
smaller one ; draw the patterns and drive in 
the chaplets; then put in your core, and if 
all right, you have thickness, Get two 
pieces and place against the end of the core, 
ram them up, get a piece of flat core, 8 inches 
in diameter, and place it on top of the cere 
over the vent, that the vent will go 
through and will make a hole to put the 
water in; fasten the core in its place, and 


so 


then cast. 

The other day a job came into the shop. It 
was a small spur gear, 14 inch face ; it was 
wanted 3 inch. I gave it to a man, Charles 
Reynolds, to make (I give his name, as I wish 
to give every man credit for what he knows). 
He asked me which way I wanted him to 
make it. I told him my way, and he said he 
thought he had a better way, and I teld him 
to go ahead, as long as he made it good. So 
he had a frame made about two inches larger 
than the pattern and 3 inch deep, beveled on 
the He put his pattern on the 
follow-board with the frame around it, and 


outside. 


rammed it up and made his joint up to the 
teeth, level with the top of the frame. Then 
he put a flask on the board around the frame 
and rammed it up, rolled it over, rammed up 
the top part of the flask, lifted it off, took his 
pattern out, wet around the frame, and lifted 
the frame out and stopped up the 4-inch left 
in the bottom. He then put back his frame 
with the other # inch and closed up his flask, 
and cast. 

Here is another item that may be of use in 
We have been making extensive 
alterations and additions to our foundry, 
such as putting in new skylights, ete., and 
there was naturally a lot of glass in the old 
lights, that we thought of no use, as it was so 
It was laid 

We tried to wash or scratch it off, 
was a failure; still [thought there 
off. I 
thought of some stuff that was left after 
It 
for castings, but it answered first-rate for 


some Cases, 


begrimed with sulphur and dirt. 
aside. 
but it 
must be some way of getting it 
pickling some castings. was too weak 
the glass, as it cleaned it perfectly. All I had 
to do was to wash it in water afterwards, and 
it looked like new glass. 
Tos. WATHEY. 
ee 


A feat in shipbuilding was accomplished 
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TESTING TRIANGLES AND SQUARES. 


ameter, in the center to put coal in; this plate | 


was the top of the stove. There is no pipe 


on this stove, as none is needed, because if 


sisted in making a stove, which cost (exclus- | there was no sulphur in the foundry I think | 


the moulders would never be satisfied. 
This last week I made an addition to the 
stove, consisting of a boiler or reservoir for 


heating water for washing and other purposes, | 


I have often noticed (as has many another 
old foundryman) that the men will take a 
pail of water and throw the head of a runner 
into it, not knowing or caring whether it is 
set in the middle, and, if it is not set when it 
is thrown in the water, off she goes, and there 
is an explosion ; the pail is gone, and if they 
are spoken to about it, they say, ‘‘ I did not 
know that it was loaded.” 


The boiler I made is three-quarters of a| 


circle. I left the one-quarter of a circle out, 


to make it easier to put the coal in, as the} 
boiler would not have to be moved, It is 


on the Clyde last Saturday, in the launching 
of the North German Lloyd’s Company’s 
from the yard of 
the Fairtield Shipbuilding and Engineering 
pacer Govan, 
| 

| 


steamer, the ‘* Dresden,” 


This vessel, a steel screw 
steamer of 4,500 tons, 405 feet long over all, 
46 feet 6 inches in breadth, 23 feet depth, 
was built with the newest 
regulations of the Germanischer Lloyd, under 


92 
in accordance 
their special survey, in the unprecedented 
time of a little over 98 working days.—T7he 
Mechanical World. 
ome 


| Several explosions recently, of substances 
that have never before been known to cause 
lan explosion, emphasize what appears to be 
|a fact, viz., that when almost any matter is 
‘brought, by division and subdivision, to a 
condition approximating the gaseous state, it 
|is, under favorable circumstances, likely to 
result in a disastrous explosion, 


—-_-_—__—_ 
Old read the papers will 
smile at the flaming account of a ‘terrible 


soldiers who 


battle,” in which the British troops were en- 


gaged at Suakim. The British troops storm- 
‘ed the redoubts and completely routed the 
| ° . r . ” 
rebels, losing four men. What a ‘terrible 


| battle it must have been, to be sure, 


















































Prospects of the 


Business. 


Condition and 
Machinery 


LETTERS FROM PROMINENT ESTABLISHMENTS machines for our own use, and are employ- 
|ing more hands than ever before. 
| more room, we could use more hands to great 


TO THE ‘‘ AMERICAN MACHINIST.” 


The Joseph Dixon Crucible Company (Cru- | 


cibles, Graphite Paints, Pencils and Lubri- | and our special tools for railway repair shops 
jare coming in freely, and the outlook for 
_ P . A P ‘ | O fc ware catiafantary 
The year 1888, which is closing, is chiefly 1889 is very satisfactory. 


cants), Jersey City, N. J., write us: 


with us for the large increase in the | 


specialties made by us 


noiable 
business of graphite 
such as silica graphite paint, graphite pipe 
crease, graphite grease, and this verifies a | 
prediction made by us years ago, that graphite 
would prove to be one of the greatest smaller 
articles in the arts. The total amount of busi- 
ness done by the Dixon Company in 1888 is 
larger than in any previous year. We have 


had to increase our plant by putting in one | 


large new black-lead mixer, one large paint 
mixer, and one 100 H. P. steam boiler. We 
are heating a large portion of our buildings 
here by exhaust steam, having equipped for 
that purpose. 

We see no reason why 1889 should not 
bring everybody in the United States good 
times. Where a nation of sixty million wide- 
awake, energetic people are gathered togeth- 
er undera million and one factory roofs, 
managed chiefly by younger men, educated 
in our best scientific schools, it promises 
vood for the future. 

The Shipman Engine Co, (Petroleum En- 
gines), Boston, Mass., write us : 

We are glad to be able to say that our 
business for 1888 has been particularly satis- 
factory tous. We have sold about one-third 
more engines in 1888 than in 1887, and find 
there is a growing demand for our engines 
wherever they have been introduced, not only 
in this country, but in foreign countries as 
well. 

We have greatly increased our facilities for 
manufacture during 1888, and are able, at 
th? present time, to turn out about ten en 
gines per week at both of our factories, 7. ¢., 
at Rochester, N. Y., and Providence, R. I. 

We have made no change in price since 
Jan. 1st, 1888. 

Weare, at the present time at work on 
drawings and patterns for compound and 
triple expansion engines, which will be 
placed on the market by March Ist, 1889. 
These, of course, are designed for marine 
engines, as there isa growing demand for 
compound and triple expansion engines for 
steam launches, and in order to meet this 
demand we have gone to great expense for 
drawings and patterns. 

We have, within the past two months, 
established agencies at all the leading points 
West, namely: Detroit, East Saginaw, Mil- 
waukee, Chicago, Minneapolis, Omaha, 
Sioux City, Dubuque, Davenport, Kansas 
City, Cleveland and St. Louis. 

Our business outlook for 1889 is very flat- 
tering. 


The Brown & Sharpe Mfg. Co. (Machinery 
and Toots), Providence, R. I., write us: 

Orders during the year have been satisac 
tory, and show a considerable gain in amount 
over 1887, 

The works have run ten hours per day 
throughout the year. On the Ist of January 
732 hands were employed, and the number 
has been gradually increased till 809 names 
are now onthe pay-roll. During this year 
51 machine have been added, a two 
story, fireproof boiler and engine house, 
51 x 98 ft., anda chimney 125 ft. high, con 
nected with the brick building erected last 
year, have been built, and a Corliss steanr en 
vine with cylinder 16° x 42” put in. 

Our universal milling and universal grind- 
ing machines have been the leading tools 
manufactured. By making them in large 
quantities with improved special tools for 
same, and keeping a stock on hand, we are 
able to supply our patrons promptly with 
tools of the best quality at reasonable prices. 

Everything seems to indicate a prosperous 
business for 1889, 


tools 


Hill, Clarke & Co, 
Mass., 

The amount of our business for 1888 has 
been very satisfactory in amount, although 
the margin of profit has been exceedingly 
close. It seems to us that business is unusually 
good just now, at the end of the year, so we 
are in hopes business will continue to be good 
after the first of January. 


(Machinery), Boston, 
write us : 


Pedrick & Ayer (Special Railway Tools), 
Philadelphia, Pa., write us : 


| chine shop next May, and then we will have 
‘oint | ample facilities for handling heavy work, 
joint le facilit for handling heavy work 





We are very well satistied with the amount 
of business done during the past year, and 
are particularly well pleased with our success 
in’selling heavy universal milling machines. 
This is comparatively a new field for us ; we 
have made strong claims for our machine, 
and every purchaser knows that we have 
substantiated them. We are very busy on 
orders for these machines and attachments, 
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We have had a brisk trade in our railway 
repair shop tools, and in our general business 
have as much as we can possibly do. 

We have purchased quite anumber of new 


Had we 


advantage. 
Inquiries for universal milling machines 


It is our intention to build our new ma- 


and completing our orders promptly. 





William Tod & Co. (Engine Builders and 
Machinists), Youngstown, O., write us: 

Our business in 1888 has been somewhat 
less in volume than in 1887. Prices of pro- 
duct have been lower, and materials have 
averaged a little lower. Labor has remained 
unchanged. We expect a considerable in- 
crease of business in 1889. Have added 
several new tools, and made some _ small 
additions to our buildings. 


Darling, Brown & Sharpe (Machinists’ 
Tools), Providence, R. I., write us : 

Our business during 1888 has been good, 
and prospects for the coming year are en- 
couraging, 


The Worcester Machine Screw Co. (Set, 
Cap and Machine Screws), Worcester, Mass., 
write us: 

We have had a good business all the year, 
an increase over any previous year, and the 
prospect for 1889 looks to us very flattering. 
There has been no change in prices of labor, 
product or material during the year, worthy 
of note. 


Robert Whitehill (Corliss Engines and Ice 
Machines), Newburgh, N. Y., writes us: 

Regarding your inquiry as to prospects, 
etc., for 1889, I am pleased to say at present 
I have large orders for engines and _ refriger- 
ating machinery, and prospects for next year 
(1889) for additional orders, look exceeding- 
ly bright. I have recently shipped ice mak- 
ing machines to Australia, British Honduras, 
and am now building one of twenty tons’ ice 
daify capacity, for Yucatan, Central Amer- 
ica. Our foreign trade forthe past year has 
been very good, and prospects for 1889 are 
unusually good. Home trade in engines and 
refrigerating machinery never was better. 





The Lane & Bodley Co. (Corliss Engines and 
General Machinery), Cincinnati, O., write us: 

We have turned out in the year 1888 a large 
product, but on very close margin of profit. 
We have made some changes during the 
year, enlarging our electric light plant, 
building a large lathe to turn 380 ft. diam., and 
generally increased our capacity for heavy 
work. 

We have met, during the past year, with very 
tine success in the introduction of our Corliss 
automatic cut-off engine, in the cotton mills 
of the South. At the present time, foundry 
labor is slightly lower than it was at the clos- 
ing of the preceding year, but in the machine 
shop there has not been much change. 

We are favored in this section with cheap 
materials, but are not specially favorable to 
this condition, since we believe we make 
more money when all prices are on a higher 
plane. 

We expect a more profitable year in 1889 
than we have had in 1888, believing the de- 
velopment of the Southern trade will be the 
principal factor therein. 

The Volker & Felthousen M’f’g. Co. 
(Steam Pumps), Buffalo, N. Y., write us : 

Our business for 1888 has been much larger 
than any previous year ; trade has decreased 
considerably during the past three months, 
but has improved somewhat since election. 
We anticipate a good, healthy growth in our 
business for 1889. 


The Binghamton Hydraulic Power Co. 
(Oil Engines, Gas Machines, Water Motors, 
Elevators, etc.), Binghamton, N. Y., write 
us: 

Business has been good ; we have never laid 
our men off a day, and the prospects for fu- 
ture business are so bright that we have had 
a large building or factory, 4 stories high, 80 
feet wide, 90 feet deep, with a basement, at 
196, 198 and 200 State street, built for our 
accommodation. 

We are now manufacturing water motors, 
elevators, the Richards oil engine, gas ma- 
chines, and the Van Dusen barbed wire staple | 





| driver, and combined coffee mill and water | 


Moors, 
Our goods are being introduced all over | 
| 


the world, and we have established agencies| brought out several new specialties within | 
year : 


in almost every country. We look for a 
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| 
good trade next year, and hope to be able, | 
one year from to-day, to report as favorably 
as now. 


The Noroton Mfg. Co. (Saw Clamps, Ex- 
perimental Work, etc.), Noroton, Conn.,write 
us: 

The saw clamps advertised in your paper 
were originally devised for our own use in 
the experimental work to which our machine 
shop has been chiefly devoted. The demand 
having steadily increased, they have been 
improved from time to time, and again quite 
lately, to fit them for rough work, such as 
sawing rusty iron into lengths for bolts, 
where considerable pressure has to be used, 
sufficient to break a saw stretched in a frame. 

Inquiries and orders have come as well 
from all parts of this country as from Cana- 
da, India, New Zealand and Australia. 


ancoast & Maule (Pipe Cutting and 
Threading Tools, Glue Heaters, etc.), Phila- 
delphia, Pa., write us : 

We have been very busy this season, and 
have had quite as much as we could attend 
to during the last few months. While prices 
have been ruling low, the volume of business 
has been large, and we think all the indica- 
tions point to an excellent trade in the com- 
ing year. 


George B. Grant (Gears and Gear Cutting), 
Boston, Mass., writes us : 

My business for the past year has been 
very good, and it shows its usual annual in- 
crease, 

Having outgrown my city quarters, and 
requiring more room and better light than is 
obtainable in a great city, at a reasonable 
rent, I um building a shop in Lexington, 
Mass., and shall there do all my work, except 
my Boston jobbing. The shop will be eighty 
by thirty feet on the ground floor, with stor- 
age and stock rooms and wash-room in the 
second story, and with a detached boiler and 
forge house. It will be light on four sides, 
warmed by steam, and lighted by electric 
ity. The expense would be ridiculously 
low for similar accommodations in the city. 
It is getting to be the general custom, and it 
is a good one, for Boston manufacturing con- 
cerns to move a few miles out of the city, 
and the increased accommodations and de- 
creased expense more than balance the in 
creased cost of transportation. 

The new shop will be fitted with the most 
improved appliances and special tools for 
the making and cutting of gear wheels 
of every size and all descriptions. I in- 
tend to make it the largest and best ap- 
pointed shop in the country devoted to my 
specialty, and shall be better able than ever 
to keep the quality of my goods up and the 
cost down. 


The New Haven Mfg. Co. (Machine 
Tools), New Haven, Conn., write us: 

In reference to your annual inquiry for 
particulars of our business, would say, the 
results for 1888 are very satisfactory. We 
continue to keep our works employed to their 
full capacity, and the prospects for 1889 are 
very flattering ; and no doubt the general 
business of the country will be excellent, 
and in it all will have a share. 

Curtis & Curtis (Die Stocks, Pipe Cutting 
and Threading Machinery), 
Conn., write us : . 


sridgeport, 


The past year’s business has been most 
satisfactory to us. Since July last our busi- 
ness has almost doubled, and the outlook for 
next year is very bright. This increase we 
attribute, in a great measure, to the great 
improvements in our machines that we have 
lately made, During the year we have built 
a large new factory, but even with our 
added facilities we have been pushed to the 
utmost to supply the demands of the trade 
for our pipe threading machinery. For six 
months past we have been running over-time, 
and are still behind our orders. We have 
added much new machinery, and are now 
negotiating for more. Weare getting out 
and placing on the market a number of new 
sizes and styles of pipe threading machines, 
as fast as our already crowded works will 
allow. 


The Curtis Regulator Co. (Engineering 
Specialties), Boston, Mass., write us: 

In regard to the volume and character of 
our business, we are able to report a very 
satisfactory year. Although we nearly 
doubled our machine capacity in 1877, yet 
our orders have so steadily increased in vol- 
ume, that we have been obliged to add 25 
per cent. more to the total capacity of last 
year, and our facilities have been taxed to 
the utmost, to supply our regular demand 
from the trade all over the country and in 
Europe. We have now agencies in England, 
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steam trap, an improved pump _ pressure 
regulator, and a balanced steam trap, all of 
which are meeting with much favor, and the 
future outlook is very promising. 


Gould & Eberhardt (Machine Tools), New- 
ark, N. J., write us: 

Our business during the past year has 
been very satisfactory indeed, sales having 
increased about 30 per cent., with no mate- 
rial change in prices ; but we have materially 
improved the standard of our tools. We an- 
ticipate a further increase in business during 
the coming year. - We expect to further in- 
crease our facilities for turning out our pat- 
ent automatic gear cutters, drill presses and 
shapers, with many small improvements, 
without adding to the cost prices of them, as 
fast as we can complete the arrangements for 
so doing. We have pleasure in reporting 
that we have taken several orders for ship- 
ments to Russia, Sweden, Belgium and Scot- 
land, and other foreign countries, for our pat- 
ent drill press and automatic gear cutters. 
Also have quite a call for our improved tools 
for the railroad trade. 


The Bay State Iron Works, Noble & Hall 
(Steam Engines, Boilers, Hoisting Machinery, 
ete.), Erie, Pa., write us: 

1888 has been the best year in our business 
since 1883. We have sold more large engines 
than in any previous year since we started 
business in 1864, Weare making a specialty 
in large sizes, say from 50 to 200  horse- 
power. The worst drawback in engine and 
boiler making is the small margins. The 
rule for a number of years has been to see 
who could make the cheapest engine and 
boiler; we think that craze has seen its 
day, as people appear to be looking for 
better work instead of the cheapest that can 
be found. 

Our ad. in the AMERICAN MACHINIST, of 
the Coates patent lathe attachment for turn- 
ing crosshead pins, appéars to bear fruit, and 
the fruit gives good satisfaction. We think 
the outlook for business another year is very 
favorable, and we look for better prices. 

F. E. Reed (Engine Lathes, Hand Lathes, 
Foot-power Lathes, Milling Machines, Up- 
right Drills, ete.), Worcester, Mass., writes 
US: 

During the year 1888 I have added to my 
shop a building 44 x 58 feet, and three stories 
high. I have also increased my manufactur- 
ing facilities, by the addition of a number of 
new tools. I have done a fair business dur- 
ing the past year, and think there is a favor- 
able outlook for 1889. 


The Keystone Engine and Machine Works 
(Engineering Specialties), Philadelphia, Pa., 
write us: 

In addition to our list of engineering spe- 
cialties for steam power, such as pumps, 
feed-water heaters, etc., we have, during the 
past year, put upon the market with success 
two patented articles, viz : Simpson’s centrif- 
ugal exhaust head, and Simpson’s centrifugal 
separator for supplying dry steam. 

We are supplying steam plants complete, 
and note an increase of orders for electric 
lighting purposes. 


The Cleveland Twist Drill Co. (Twist 
Drills, Reamers, ete.), Cleveland, Ohio, write 
us: 

Our business for the past year has been 
very satisfactory in every respect. We have 
been obliged, by pressure of orders, to en- 
large our factory and add machinery, and 
have consequently moved into an entirely 
new building, 100 x 40 feet, 3 stories high, 
with an L addition 35 x 100, and have al- 
ready added a number of new machines, and 
are building others as rapidly as possible. 
We hope in a short time to have all the new 
machinery in running order, when we will 
be able to practically double our capacity. 

We have not noticed any change in prices 
either of material or labor during the year. 

The past two months we have noticed a 
rapid falling off of orders, but believe it is 
only temporary, and that we shall have a 
large business in 1889. 


The Frick Company (Engines, Threshers, 
Saw-mills, Horse-powers, Boilers, Ice Mak- 
ing and Refrigerating Machinery, etc.), 
Waynesboro, Pa., write us: 

Our shops have been running full during 
the year of 1888, and with orders in hand 
and prospective, the outlook is good for the 
year 1889. 

Weare about completing an extension to 
our foundry, 120 feet long, 28 feet high, and 
have now ready for the roof; also a new 
erecting shop, which is 40 feet high in the 
clear by 314 feet long, besides adding several 
new large tools of the most improved makes, 





France, Germany and Denmark. We have 


about a 





also other additions and improvements. 


These additions to our works have been 


a combined separator and! forced upon us by the growth of our Corliss 
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a 
engine, and refrigerating and ice making) 
machinery trade. 

We are also introducing in our old foun- 
dry, in place of the old style jib cranes, 
power traveling cranes, each of 20 tons 
capacity, and similarly equipping our new | 
foundry addition and new erecting shops. 
All these cranes are of a very substantial | 
character, none less than 20 tons capacity, | 
and of an approved design. 

Our improvements will be completed in 
about six weeks, and we will be prepared | 
better than ever before to take care of our | 
growing trade in the lines mentioned. 

In our other lines of trade, such as auto- | 
matic engines, boilers, etc., business is 
satisfactory, and only choice orders are soli- | 
cited. 

The growth of our Eclipse Corliss Engine 
trade is specially surprising, considering the | 
fact that, as yet, we have not attempted to 
push sales, they being simply made on their 
merits. Our facilities have been taxed day 
and night to fill orders in this department. 

Our Eclipse ice and refrigerating machin- 
ery has pushed itself to the front rank, and 
is also growing beyond our facilities, further 
necessitating the additions mentioned above. 

There are no marked changes in prices of 
labor or material. We are, toa certain ex- 
tent, out of the current of main travel, but a 
visit to our works will convince anyone inter- 
ested, that we are pushing abreast of the times 
in all essential things that tend to maintain 
our past reputation and keep our grip on 
the whip handle of the trade. 

We believe and act upon the theory, *‘* the 
survival of the fittesv’; come and see us. 


Vanderburgh, Wells & Co. (Printers’ Ma- 
terials, Pattern and Letters, etc.), 
Paterson, N. J., write us: 

Owing to the fire at our New York office, 
and to other causes, our progress this year 
has been quite limited. The manufacturing 
branches of the business have been quite 
brisk, and there is a good prospect that way 
for 1889. 


srand 


Simonds Rolling Machine Co., Fitchburg, 
Mass., write us: 

Our business has, up to within a few 
months, been largely experimental, and for 
the purpose of developing the Simonds patent 
process of rolling metal. Therefore we are 
not prepared to say much in regard to busi- 
ness previous to July of the present year. 

We are now in shape to put on the market 
various standard articles rolled from steel, 
and are at present filling large orders for 
goods, for the Walter A. Wood Mowing 
and Reaping Co., Sterling & Girard Wrench 
Co., and others, and are making for the 
bicycle and other users millions of hardened 
steel, anti-friction balls. The volume of our 
business, as compared with last year, will be 
fourfold ; we are receiving letters of inquiry 
and orders from every section of this country 
and several foreign countries, 

The outlook for our business is certainly 
very good. We can see but very little dif- 
ference in wages or cost of material. 


The Bridgeport Boiler Works (Boilers, 
Heaters and Plate Iron Work), Bridgeport, 
Conn., write us: 

We are able to report that we have been in 
the business swim through the past year and 
have kept out of the soup, for which we 
uhank our patrons, who have given us nearly 
as much business this as last year, and with 
the exception of the summer months, our 
facilities have been tully employed, which 
was more than we expected in a presidential 
campaign year, and especially under such a 
radical difference of opinion on tariff du 
ties. Therefore, we are very much pleased 
that our predictions for a poor year were not 
verified as we anticipated. As to prices and 
profits, we have to report a continuance of 
the same crazy competition, and consequent 
ly unremunerative prices to all who would 


give their just and reasonable profits to the | 


buyer, who knows that he is not entitled to 


them, but, being human, will take them from | 


whoever is foolish enough to give them ; or 


whose unwise policy of increasing facilities | 
compels them to fillorders at unremunerative | 
There are, however, indications of | 


prices. 
a wiser course in these respects, through the 
power of these same unremunerative prices and 


the desire of those who have had enough of | 


them, to change to a more wise and remun- 
erative policy, which will not only benefit 
the makers of steam boilers, but, in my opin- 
ion, will benefit the buyers as well; for it 
should not be forgotten that the makers as 
well as the buyers are human, and will en- 
deavor to save all they can from unremuner- 
ative prices, inevery possible way. An illus- 
tration of this probability was shown by the 
advice of a noted and competent steam en- 
gineer to his friend, who came to him to ask 
which of two proposals he should accept for 
the same specification for a boiler, the one at 
#800, the other at $1,000. The advice was, 
that he might suit himself, as in all probabil 
ity he would get his money’s worth from 
either party, and no more. 


lal tubular boilers, last 


| Machinery), New York, write us : 
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In a competition for a 150 horse power 
dome boiler against the offerings for horizont- | 
month, we met the | 
most degrading prices for the latter we ever 
saw or heard of,and from concerns who should 
stand somewhat upon their ability and dig- 
nity. There are concerns which do this, but 
generally they are ignored as being high- | 
toned and high-priced, and the quality and 


| reliability of their work is not taken into the 


consideration. 

We were given the order for the dome | 
boiler, however, because of the experience | 
of the buyer with both kinds of boilers 
referred to. We have not had quite so much | 
variety of work this as last year. It has| 
been principally the dome boilers and feed- | 
water heaters of larger sizes than last year ; | 
on the whole, we are satisfied with this year’s 
business. In regard to the coming year’s 
business, we believe that it will be good and 
more uniform than last year’s, and better 
prices will be obtained generally. As an in- | 
dication of this we have a call from one of | 
our patrons (who is a free trader in raw ma- 
terials and stumped for this during the cam. | 
paign), for work, to be delivered and set up | 
next July, and, as he has been very success: | 
ful in business acumen, we feel safe in the 
above prediction, and hope it will be re 
alized. 


Montgomery & Co. (Tools, Supplies and 


Our business for the past year has been | 
very good; have had all we could attend to. 
The outlook for the coming year is grand; 
collections are much better than a year ago. 
During the past year we have greatly enlarg- 
ed our quarters, so as to enable us to carry a 
large and complete stock of the different 
tools dealt in by us. If business is only as 
good in 1889 as it has been in 1888, we shall 
be contented. 


Cooke & Co. (Machinery and Supplies), 
New York, write us: 

We are pleased to report that the past year 
has been a very satisfactory one. Although 
prices have been low, the volume of business 
has been large, and we have had gratifying 
success in advancing our specialties, such as 
Roots’ blowers, automatic engines for electric 
lighting purposes, and wood pulleys. 

At the present time we are making a good 
many estimates for parties who are enlarging 
their old, or building new works, and there 
is every indication that the coming year will 
be a busy one. 


The Aerated Fuel Company (Devices for 
Burning Oil), Springtield, Mass., write us: 

This company, during the past year, has 
been unusually successful in marketing its 
goods. It must be admitted that there is a 
growing desire on the part of manufacturers 
to obtain some other method of generating 
heat than by the system in general use to-day, 
viz., coal. We must also believe that the 
system which we own and control is perhaps 
successful in a very high degree in supplying 
this want, from the fact that we have done 
an unusually large year’s work. It is also 
evident that manufacturers, after they have 
investigated on their part, are willing to be- 
lieve that our system has merit and actual 
worth, from the fact that those who have been 
using the same in the past, are duplicating 
their original orders, and then, new ones are 
being continually received to that extent that 
now, in the almost dead of winter, we are so 
far behind on our orders that it will be some 








months before contracts can possibly becom 
pleted that are now on our books. The out 
look for 1889 to us seems more encouraging 
than we could have anticipated or hoped for. 
It is gratifying to us to note that the country 
is in such a prosperous condition, In placing 
oursystem in different manufactories through 
oul the country, where we superintend the 
construction, we are enabled to see and note 
ithat the manufacturing interest seems to be 
booming ; all concerns where we have visit 
ed are running full and over-time. We can 
only say in conclusion, that we wish you and 
all others the same success and encourage- 
ment which we are receiving for the com- 
ing year. 


Charles R. Vincent & Co. (Automatic and 
| Throttling Heaters, Heat- 
ing Apparatus, etc.), New York, write us : 


Engines, Boilers, 


We are very glad to know that you pur- 
pose continuing the admirable annual reports 
on 
your custom to publish for so many years. 

We are representing a number of promi 
| nent engine builders in this market, and from 
all we learn, their shops are running full. 
Our business in engines and boilers has been 
very satisfactory, and up to election time had 
no difficulty in keeping our books well filled 
with orders, Sinee then, however, there has 
been some falling off, and we observe a dis 
position on the part of buyers to wait until 
after the holidays before going ahead with 
|improvements, ete., requiring new or addi 
| tional power. 
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| 
We anticipate an excellent business in en- 
gines and boilers in 1889. 


jand 


Schleicher, Schumm & Co. (Engineers and 


| Builders of the Otto Gas Engine), Philadel 


phia, Pa., write us: 

Business has been fair until somewhat dis 
turbed by elections, late in the year. We| 
look forward to considerable increase, having | 
prepared several new sizes of large engines, 
specially suited for electric lighting, in which | 
gas companies now engage largely. 





_ | 

| 
Power Press, | 
3oston, Mass., 


Beaudry & Co. (Duplex 
Heating Forges, etc.), write 
us : 

We have done very well the last year, as 
our machine is somewhat new,and we think 
the prospects for 1889 are very favorable. 
We are to open a new shop on the tirst of the 
year. 


The Albany Steam Trap Co. (Return 
Steam Traps, Pumps and Pump Governors, 
Stop and Check Valves, etc.)}, Albany, N. Y., 
write us : 

As a whole, our business 
about 25 per cent. over 1887. 


has inereased 
Trade in re- 


}turn steam traps has been about the same— 


the Blessing renewable valves have given 
good satisfaction. Volume of trade about 


the same as last year. Our filter business 


jhas increased largely during the past year, 


| 


the state of business, which it has been 


with prospecis of good trade in the future. 
We are now busy with a new automatic re- 
turn pump and governor, for returning the 
water of condensation from heating pipes, 
brewers’ kettles, ete.—supplied with exhaust 
or low pressure steam,’reduced by means of 
reducing valves or throttling, and return the 
water direct into high-pressure boiler ; this 
apparatus will be ready for the trade before 
the next heating season opens. We antici 
pate four years of good business. 

The Billings & Spencer Co. (Machinists’ 
Tools and Drop Forgings), Hartford, Conn., 
write us : 

It is with pleasure that we report an in 
crease of business for the year 1888. We 
have increased our plant during the year, 
both in the drop forging and machinery de- 
partments, and are running an increased 
force of help. Have doubled our facilities 
for the electric lighting of our factory and 
forge shops during the year. Business’ pros 
pects for the sueceeding year look to us very 
favorable at this time. 


Machine Co. (Corliss 
Fishkill-on-the-Hudson, N. 


Fishkill 
Engines, etc.), 
Y., write us: 


Landing 


The volume of our business during the 
past year shows a decided improvement over 
that of the preceding year, but margins have 
been very small) The outlook for 1889 seems 
promising, and we are hoping for increased 
sales, 

There have been no considerable changes 
in prices of labor or materials. 





Chas. A. Schieren & Co. (Belting and 
Lace Leather), New York, write us : 

The demand for our special grades of belt 
ing, namely ‘ electric” and ‘leather link 
belting” has been double that of any pic 
vious year, Our ** electric” is still gaining 
favor with electric light users, and we pre 








passed a number of orders on account of be 
ing unable to supply the size desired. In the 
coming year we will fill all orders for tools, 
will, about Jan. Ist, 1889, put in ad 
ditional machinery and men for this purpose. 


Jenkins & Lingle (Vulean Cushioned Helve 


| Hammer), Bellefonte, Pa., write us: 


Our business during the year up to August 
Was very satisfactory. Since that time it has 
been unusually dull. We expect to see 
things loosen up after January 1st, when 
books have been balanced, and everybody 
sees how it has been with them. The boom 
has certainly not struck our State to any 
great extent as yet. With the price of iron 
declining, business in Pennsylvania cannot 
be considered brisk in any branches. 

The D. Frisbie Co. (Elevators, Stationary 
and Hoisting Engines, Clutch Pulleys, Cut- 
off Couplings, ete.), New York, write us: 

In answer to yours of 19th, we have to say 
our business has been good for most of the 
time the past year, although prices have been 
lower than last year. We have enlarged our 
shop about one-third, with the view of pay 
ing more attention to elevators than formerly ; 
we have brought out several new patterns 
this year, and hope by good work and close 
prices to receive our share of the business 
offered. We are prepared to furnish direct 
steam hoists, or spur-geared_ friction clutch, 
or worm-eared shifting belt machines; cars 
of the most improved safety device. 

Trump Bros. Machine Co. (Light Ma- 
chinery, Finished Nuts, Set and 
Cap Screws, Stud, Coupling and Tap Bolts), 
Wilmington, Del., write us: 


Hexagon 


We are pleased to report a very satisfactory 
year’s business for 1888, and, as far as ’tis 
possible **to gamble on the future,” the pros- 
pect for 1889 is most promising, 

We have added several new tools during 
the year, and think we have improved our 
methods in facilitating work, but have not in- 
creased our plant in the way of buildings. 

We are paying more for both material and 
wages than we did in 1887, while we are fur- 
nishing most of our products for lower prices 
than we received during 1887. 

In finished hexagon C. H. nuts, our 
trade is constantly increasing, and we have 
added to our facilities commensurately ; we 
make a specialty of this line. : 

Our sales of ‘*’ Trump chucks” have been 
most gratifying—‘‘away ahead” of any 
previous year. ; 

In knitting machinery, we have brought 
out several new features for the patentees, 
and in this line we are constantly making 
improvements—which seem to be appreciated, 
judging from sales. We have averaged full 
time for the year. 

To sum up: we are satisfied, 


Standard and Tool 
Works (Makers of Implements for Standard 


American Gauge 


Measurements), Wilmington, Del., write us: 

The amount of business done in 1888 has 
been larger than any year since 1882. The 
number of men employed has been increased 
during the year, and additions have been 
made to grinding machinery and small tools. 
Several full sets of gauges were shipped on 
orders to England, Australia and Canada, 
and we have now (December) inquiries from 
Hrance, Germany, Italy and Scotland for 
these tools. Some gauges as large as 104 





dict a much larger trade in this article for 
1889. 

The demand for our leather link belting 
became so great that we were compelled to 
organize a separate Company for its manu 
facture. 

This concern, The American Leather Link 
Belt Co., have hired the five-story building at 
16 and 48 Ferry street, and are now turning 
out link belting at the rate of twenty-five 
thousand square feet per year. 





The most important event in our business 
| during the past year, was the introduction of 
jour new ‘electric perforated leather belt 
| ing.” During the month following the in 
| troduction of this belt, we sold it to no less 
| than twelve different electric light companies. 
| We have also done a good business in lace 
|leather. Our sales of srooklyn raw hide 
lace” have greatly increased, and we predict 
)a good trade in lace leather during the com 
|} ing year. 

The Collins-Gibbons Mfg. Co. (Wire Ma 
chinery and Tools), St. Louis, Mo., write us: 

Business has been most gratifying, con 
sidering the short time we have been in the 
|market, and, judging from orders and num 
berless inquiries received from this and for 


eign countries, we are led to believe that the 


field for improved wire straightening and 
cutting machinery and tools is much larger 
than we had anticipated ; we find that at 
least four sizes of automatic machines are re 
quired for all classes of work. Heretofore 
'we have labored at a disadvantage, and 





inches have been furnished in this country. 

The manufacture of shell reamers, up to 
5 inches diameter, begun in August last, has 
| been a success, and we hope to make them 
j}up to 10” or 12” before the end of 1889, 

There has been a large increase in inquiries 
for tools of accuracy from all quarters, and 
there is no doubt that, not only the large 
| shops, but also the small ones, are getting to 
be fully alive to the importance of inter- 
changeability of parts in the manufacture of 
all kinds of machinery. There is every 
reason to be satisfied with results this year, 
}and indications seem to promise increase of 
| business with the new year. 





Leffel & Co, (Steam 
Boilers), Springfield, Ohio, write us : 


James Engines aud 


Mur sales of steam engines and boilers in 
1887 were largely increased over the previous 
year, and our trade in 1888 is greatly in ex- 
cess Of last year. The outlook for 1889 is 
such as to warrant us in arranging to meet a 
still larger demand. We have for many 
years enjoyed a large trade in small upright 
engines and boilers, to which we have added 
a line of horizontal engines and boiler, up to 
26° horse-power, which, we are pleased to 
say, have been received with great favor 
thus largely increasing our trade. 


Boynton & Plummer (Machine Tools), 
Worcester, Mass., write us : 

We have to say that has been 
quite satisfactory to us during the past year, 


(Other letters will appear ie rt week), 


busiuess 























To prevent delays all Communications 
should be addressed to the Company. 


PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co 
96 Fulton Street, New York, 





Pres't and Bus. Manager. 
and Sec’y. 


Horace B. MILuer, 
Lycuraeus B. Moors, Treas. 





F. F. Hemenway, Editor and Mech. Engineer. 
J. G. A. MEYER,) 


Frep J. Mi..er,S Associates. 


Special Announcements. 
SP Positively we will neither publish anything in 
our reading columns for pay or in consideration of 
advertising patronage. Those who wish to recommend 


their wares to our readers can do 80 as fully as they | 


choose in our advertising columns, but our editorial 
opinions are not for sale. 
secure either subscribers or advertisers. 

GB Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

CB We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

GB We invite correspondence from practical ma- 
chinists, engineers, inventors, draftsmen, and all those 
specially interested in the occupations we represent, 
on subjects pertaining to machinery. 

GB Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 


We give no premiums to 


Subscription. 
$2.50 a year in advance, postage prepaid in the 
United States, Canada and Mexico. 
$3.50 a year to Other Countries, postage prepaid. 
Advertising. 
Transient, 35c. per line, each insertion. 
“ Business Specials,” 50c. a line. 
The American News Company, 
Publishers’ Agents, New York. 
The International News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for viie AMERICAN MACHIN- 
IST, at 14/7 per annum, postage paid. 
é DEALERS SUPPLIED BY 
The Albany News Company, Albany, N. Y. 
The American News Company, New York, N. Y. 
The Baltimore News Company, Baltimore, Md. 
The Brooklyn News Company, Brooklyn, N. Y 
The Central News Company, Philadelphia, Pa. 
The Cincinnati News Company, Cincinnati, Ohio. 
The Cleveland News Company, Cleveland, Ohio. 
The Colorado News Company, Denver, Colorado, 
The Detroit News Company, Detroit, Mich. 
The International News Company, New York, N. Y. 
The Minnesota News Company, St. Paul, Minn. 
The Montreal News Company, Montreal, Canada. 
The National News Company, New York, N. Y. 
The Newark News Company, Newark, N. J 
The New England News Company, Boston, Mass. 
The New Orleans News Company, New Orleans, La. 
The New York News Company, New York, N. Y. 
The Northern News Company, Troy, N. Y. 
The Omaha News Company, Omaha, Neb. 
The Pittsburgh News Company, Pittsburgh, Pa. 
The Rhode Island News Company, Providence, R.I. 
The San Francisco News Co., San Francisco, Cal. 
The South West News Company, Kansas City, Mo. 
The St. Couis News Company, St. Louis, Mo. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton, Ontario, Canada, 
The Union News Company, New York, N. Y. 
The Washington News Company, Washington, D.C 
The Western News Company, Chicago, III. 
The Williamsburgh News Co., Brooklyn, E. D.,N. ¥ 











NU ARY 3, 


NEW YORK, J 1889, 








CONTENTS 
PAGE 
The Griscom Duplex Steam Pump... 1 
Design, Construction, Repairs and Management 
of Marine Steam Engines and Boilers. By W 
H. Hoffman... 
Force in the Steam E ngive, and its Relation to 
Smooth Running. By Prof. Joseph Torrey. 
Practical Drawing. By J. G. A. Meyer 
New Quick-Firing Guns 
Crystallization and Shrinkage of Cast-lron, By 
8. Bolland.. saates i 
Testing Triangles and Squares. By *‘ Pedro”. 4, 5 
Letters from Practical Men: Comparison of 
Steam and Gas Engines. By Jos. J. Harrop 
—Making a Stove for the Foundry—Mould- 
er’s Plan for Making a Gear—Cleaning Win- 
dow Glass. By Thos. Wathey 5 
Condition and Prospects of the Machinery Busi 
ness. . 


es 


pee ve ? 
The Machinery Trade Me Se 8 
One Cause for the Difference 8 | 
Villainy and Heroism.. 8 | 
The Care of Steam E ngine s and Boilers 
Literary Notes 
Questions and Answers 8. 9 
Manufactures 9 
Machinists’ Supp lies and Iron. 10 


AMERICAN 


The Machinery Trade. 

Following our usual custom at the begin- 
ning of the year, we publish elsewhere in this 
issue letters from a large number of repre- 
sentative machinery manufacturers and deal- 
}ers. We invite the attention of our readers 
of the 
much 


condition machinery business of the 


country ; better than could be con- 
| veyed in 


carefully prepared. 





| tell of enlargement of works and the employ- 
|}ment of more men, with a corresponding in- 
| crease in the volume of business done. The 
conclusion seems inevitable that there has 
a healthy increase in the machinery 
business during the year 1888. Nothing like 
but a gradual increase that has more 


| been 
| a boom, 
‘than kept pace with the growth in popula- 
| tion. 

| In some instances there is complaint of low 
prices; it is undoubtedly true that prices 
have ruled too low, but manufacturers seem 
inclined to meet this condition by improving 
their methods of manufacture rather than by 
an effort to increase prices. 

There has been but little change in the cost 
of material, and wages appear to have re- 
mained without change. 

The burden of opinion, as expressed in 
these letters, is that the year 1889 will be a 


good one for those who make and sell ma- 
chinery. We hope and believe this will be 


the case. 
eee eee 
One Cause for the Difference. 

In conversation the other day with a man 
who is engaged in the manufacture of pocket 
cutlery, a subject was which 
throws some light upon the underlying or 
prime reason for the difference which every 
one observes between the methods of manu- 
facture in this country and those pursued 
England. 

It was incidentally mentioned in the course 
of conversation that about all the men em- 
ployed in the factory were Englishmen, who 
had worked at the same business before com- 
ing here; and, upon asking 
this, we were informed that it was because 
native Americans, possessing sufficient skill 
to forge good knife-blades, could not be in 
duced to keep on forging them ; for, 
as they acquired sufficient skill to forge a 
knife-blade properly, they wanted to 
while an Englishman, having 
learned to forge knife-blades, apparently never 
thought of doing anything else, and was per- 
fectly satistied forge knife-blades in the 
best possible manner all his life. 

It is altogether likely thatit is this difference 
in the disposition of the workmen of the two 
more than anything else, 


mentioned 


the reason for 


as soon 
do 


something else, 


to 


countries which, 


methods which are followed in the two 
countries in the manufacture of the same 
things. 

The older manafacturing country has 
evolved a class of men whose fathers and 


grandfathers before them followed the same 
pursuit which they now follow, and in much 
the same manner: whose highest ambition it 
is to continue on in the same line, and to 
transmit to their children their inherited and 
acquired skill, that they in turn may follow 
the same pursuit. 

Indications are not lacking that the same 
country in the future ; 
little tendency in that direction, 
our monotonous and 


the most of 
narrowly restricted oc- 
cupations being followed by men who have 
learned to be satisfied with such pursuits in 
foreign countries. 

The native learns to 
do one thing well than he is possessed of 
strong desire 


American no sooner 





| tunity offers, 


® | forward 


somewhat higher grade of skill. 

he will make his 
progressive ; often, it must be 
| confessed, allowing his ambition to carry him 
somewhat faster than 


with thoroughness. 


As oppor- 
continually 


is entirely 
consistent 


is 


There 
something about the constant and unvarying 


to these letters, as giving a good idea of the| 


an essay on the subject, however | 


It will be noticed that many of these letters | 


accounts for, and is the cause of the different | 


process of evolution will take place in this | 
but as yet there seems | 


to learn to do something else | 
equally as well, and something requiring a | 


occupations | 
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|repetition of identically the same operations 
lin the same manner, hour after hour, day 
| after day, and year after year, which is un- 
| speakably wearisome to most men, and, in- 
deed, we believe that very few men of their 
own free will continue to follow such pur- 
suits, unless, as in the case of the knife-blade 
the natural disposition of man to 


forgers, 
| develop, to progress and to seek variety, has 
been in some way suppressed. 


| This has been done in England by 
|tions of hard social 


genera- 
conditions—conditions 
which afford comparatively little ground upon 
which men can base reasonable hopes of ris- 
the 


| ing above station in life to which they 
}are born. That this condition of apathy, 
and lack of ambition to progress toward 


higher things, is not natural, is proven by 
the fact that the children of men who are 
perfectly satisfied to spend their lives in 
forgirg knife-blades, when born and brought 
up in America, where as yet the opportuni- 
ties for the gratification of ambition are much 
greater, are as ambitious, and usually as suc- 
cessful, as those whose ancestors for genera- 
tions have lived in this country. It is this 
dislike of monotonous occupations, and the 
universal ambition to rise above them, which, 
probably more than any other cause, inspires 
the invention of the wonderful labor-saving 
machinery for which America has become 
and causes to be done by machinery 
what in other lands is done by manual labor. 


famous, 


—— be 





Villainy and Heroism. 





The depths of black-hearted villainy to 
which can descend, and the exalted 
heroism and self-sacrificing devotion to duty 
which they are sometimes 


men 


capable of, were 
both shown in a wreck which occurred on the 
St. Louis & San Francisco Railroad, De- 
18. Train wreckers had removed 
some switch bolts and spread the rails, with 
the intention of throwing the Texas express 
train over an embankment. A fearful loss 
of life was averted only by the fact that the 
express was preceded by a wild engine, upon 
which was a hero. Theengine was wrecked, 


cember 


and the fireman, with his ankle broken, and 
suffering sufficient pain to unnerve most 


men and make them oblivious of everything 
remembered his duty, and that a train 
bearing hundred people was behind, 
dashing on towards destruction. Dragging 
himself back over the track for more than a 
mile, he flagged the train, thereby showing 
that he only knew what 
emergency, and under 


else, 
two 


to do in an 
exciting circum- 
stances, but that he was hero enough to do it 


not 


when disabled and suffering to such an ex- 
tent as might well have been taken as a valid 
for failure. We regret that we have 
not the name of the man, of whom humanity 
has reason to be proud. 





; excuse 


ile — 
| 
The Care of Steam Engines and Boilers. 
| eed Pes 
The World favors us with the following : 


Can you give this correspondent the infor- 
mation he desires, and thereby greatly oblige? 

The correspondent referred to asks of The 
World as follows : 
To the Editor of The World 

Will you please tell me through the col- 
umns of your paper where I can get a book 
on the care and management of steam en- 
| gines and boilers, such as ‘are used by porta- 
ble and stationary saw mills, and other ma- 
chinery of the kind ? 


Recognizing that too little practical in- 
formation has been published on this sub- 
ject, we have procured the 
series of articles on ‘‘The Modern Steam 
Plant and Management,” the first of 
which appeared in our issue of December 20, 
} 1888. These articles will 
all the The 
| spondent is interested in. 
| We regret to say that no book yet pub- 
lished will give this correspondent the in- 
| formation he is looking for. 


preparation of a 
its 
be 


continued, to 


| cover points World's corre- 


—_>- 


The time seems to have arrived when the 


formation and management of trusts, com- 
bines and corners must be recognized 


one of our leading American industries. A 


good many men devote their entire time and 
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talents to it, and the results of their labors 
are becoming more and more apparent day 
by day. There now remain comparatively 
few articles consumed by the people, the 
prices of which are not affected or entirely 
controlled by some sort of an organization, 
the object of whose existence is to interfere 
with the natural laws of trade. 

Man cannot persistently ignore and trample 
upon nature’s physical laws without paying 
the full penalty. This cornering business 
will probably go on until the people perceive 
at last that they are themselves cornered ; 
then something will happen, and the corner- 
ers will begin to pay their share of the pen- 
alty. 


Literary Notes. 


We have received The Technic, published 
annually by the Engineering Society of the 
University of Michigan. It contains some 
excellent articles, amongst which we notice 
one on ‘‘ Cements,” another on ‘‘ Long Dis- 
tance Distribution of Electric Energy ”’; one 

‘** Blue Printing,” ‘‘The Ventilating of 
Houses,” etc. There isalso a paper by Prof. 
M. E. Cooley on ‘‘ Dynamics of Reciprocating 
Engines,” in which the subject is very fully 
gone over. Not the least interesting part of 
the contents are the cuts and description of the 
engineering laboratory. 


PLATE GIRDER CONSTRUCTION. By Isam 
Hiroi, Assistant Professor of Civil Engineering in 
Sapporo Polyteebnic Institute. Formerly Assist- 
ant Engineer in Edge Moor Iron Company. 

This little book is another addition to Van 
Nostrand’s Science The aim of its 
author is to present, in as simple a manner as 
possible, a somewhat rational mode of de- 
signing girders of this class, with special 
reference to American practice. The subject 
is treated in a clear, concise manner, fully il- 
lustrated, giving ground principles, and for- 
mulas which are to be applied in the con- 
struction of plate girders. These formulas 
are then applied toa practical example, in 
which all details of a single track, standard 
gauge girder of 50 feet span, are worked out, 
and clearly shown in a working drawing, In 
the conclusion of this subject the actual 
weight of the girder, with the estimate of its 
cost, are given. We believe that this little 


Series. 


volume cannot fail to be interesting, in- 
structive, and highly valuable to beginners 


in bridge designing, draftsmen and others en- 
gaged in the construction of plate girders. 
The book is published by D. Van Nostrand, 
23 Murray and 27 Warren strects, New York. 
The price of the book is 50 cents. 


The Christmas number of 7'/¢ 
the International Brotherhood of Machinery 
Moulders comes to us in enlarged form, with 
the motto of ‘‘Still Onward and Upward.” 
We are more than pleased to note the steady 
progress made by the Journa/. 


Journal of 





PIONS and 
(UES insERS 


——— 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the wréter’s name and address. 
If so requested, neither ame, correct initials nor loca- 
tion will be published. 





(1) J. W. M., Fayetteville, Ark., asks: 
Which is the correct name for the ball or riveting 
end of a machinist’s hammer— pene, pane, 
A,—We cannot say. Webster is silent 
subject, and other writers differ. We prefer pene. 

(2) J. H. H., Newark, N. J., asks: Is 
the efficiency of a pump increased or diminished by 
a loose fitting water piston? A.—By a loose fitting 
piston we understand you to mean one that leaks. 
With this understanding, we should say the effi- 
ciency is diminished. 


(83) E. A. 8S., Norwich, Conn., asks: 
Is there anything in the line of a pencil for mark- 
ing on iron, which is better than the common slate 
pencil? Where can such be obtained? A. 
boiler makers prefer soapstone to the 
slate pencil. You can obtain it 


or pein? 
upon the 


Some 
ordinary 
in any boiler 





makers’ supply store, 
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(4) W. J..—, Cal., asks: Will 
you please give me the weight of the largest anvil 
in the world, when and where cast, and how long it 
took to cool to the center? A.—We do not keep a 
record of such castings. Probably some of our 
readers can furnish the information. 


(5) C. E. C., New York, writes: Will 
you kindly inform me in what book or paper I can 
find a description of the building of the modern 
locomotive in detail. Have always wanted to make 
an attempt to construct one, but have not been 
able to find ascale drawing. A.—You will find a 
general plan of an eight-wheeled locomotive drawn 
to aseale in our issue of January 10, 18*5. As for 
details, you will find these in the articles on Modern 
Locomotive Construction, now running in the 
AMERICAN Macuinist. All the illustrations given 
in these articles are drawn to a scale. 

(6) J. D. P., Canada, asks: If the 
cold weather or other causes split a locomotive 
feed pipe made of copper, how can the broken 
places be mended? A.—If the split is in that part of 
the feed pipe which is not subjected to any pressure, 
then mend by soft soldering. If the split is in that 
part of the pipe which is subjected to a pressure, 
then braze on a piece of sheet copper. %. How do 
the boiler makers make a joint with cast-iron 
borings ? A.—Take the cast-iron, 200 parts; sal- 
ammoniac, 2 parts; and flower of sulphur, 1 part; 
mix with water to a thick paste, and drive it into 
the joint. What is the cause of steam pump losing 
its charge? A.—It may be caused by a leak, or by 


the attempt to lift the water from too great a 
depth. 
(7) J. C. B., Great Falls, Montana, 


writes: We have several 5-inch expansion joints 
on one of our steam lines. What is the best pack- 
ing to use in them to make them tight and lasting? 
A.—Hemp packing is good; or you may use any of 
the packing made for the purpose and sold by re- 
sponsible dealers. 2. We have an &inch whistle, 
with 2-inch steam connection Can we attach any- 
thing to increase the sound? What we are after, is 
noise, and lots of it. I have heard that a plate of 
steel, similar to a circular saw, would add to the 
effect. A.—We do not believe that any kind of at- 
tachment to a well-constructed whist'e will increase 
the noise very perceptibly. If you want more 
noise, and lots of it, either increase the size of the 
whistle, or increase the number of whistles. 

(8) C. C., White Oaks, New Mexico, 
sends us two sketches of a rope and pulley. Inone 
sketch a rope is passed over a pulley; a weight is 
attached to one end and the power is applied to the 
other end of the rope. The second sketch is like 
the one just described, but instead of applying the 
power directly to the rope, itis applied by means of 
a lever. Heasks: Has a large pulley any advantage 
overasmallerone? A —The large pulley has aslight 
advantage over the smaller one; namely: with the 
larger pulley the effect of the friction of the pulley 
on its pin will be reduced, consequently the power 
necessary to overcome the friction of the large 
pulley will be less than that required for overcom- 
ing the friction of the smallerone. Another advant- 
age is that, with large pulleys, a rope will last longer 
than with smaller ones. 


(9) <A. B. C., Frankfort, 
Will you please inform me the cause of the so- 
called three-cornered exhaust in mogul engines? Is 
it the valve setter’s fault? or is it so with all mogul 
engines? I have been told that there is always an 
unevenness in the exhaust of this class of engines, 
but I cannot perceive the trath of this statement. 
A.—All good mogul locomotives have an even ex- 
haust, the same as is found in all other well-built 
locomotives, and no good reason can be given for 
different results. An uneven exhaust indicates 
that the engine does not cut off square, and this 
may occur either through inaccuracies in setting 
the valve gear, ora faulty designof engine. If the 
trouble is caused by the design, the fault may 
generally be found either in the position of the 
saddle pin or the position of the lifting shaft. It 
may also be caused by an unequal inside lap. 


(0) A. H. H., writes: When I 
first entered the boiler room of which I have charge 
at present, I found the feed pipes connected in a 
manner which caused me to examine the boilers 
very closely. I found the upper rows of tubes ina 
state which seemed to indicate that they had been 
burned, and led me to believe that. the manner in 
which the feed pipes were connected caused all 
the trouble. There are two boilers which we wiil 
eall 4 and B. The arrangement of the feed pipes is 
such that, in opening a valve to blow off B only, it 
may happen that 4 will also be blown off instead 
of being fed. Now, is thisa good arrangement? 
A. -No: there should be no connection between 
the feed and blow-off pipe. 2. I saw a boiler placed 
in position with its rear end in front: that is to say, 
the boiler had the steam drum close to one of its 
ends, and instead of placing the boiler so as to 
bring the steam drum over the grate, it was placed 
so as to bring the drum away from the grate. Is 
this a good way? A.—We prefer to have the steam 
drum in the center of the boiler; but if the drum 
has been placed near the end, we should place the 
oiler so as to bring the drum away from the grate; 
in this position, priming is not as liable to occur as 
with the steam drum directly over the fire. 3. 
Where can I obtain during the day-time a theoreti- 
cal education in steam engineering? A.—Write to 
a technical institute which is nearest to your place 
of business, or procure a private teacher. You may 
also obtain this education at home, by procuring 
and studying good books which treat on this and 
kindred subjects 


N. Y., writes: 





(11) W. 8S. L., Battle Creek, Mich., 
writes: I have had very poor success in selecting 


books from the titles in catalogues; such titles are 
often misleading. Indeed, I have always been dis- 
appointed with such purchases. What elementary 
geometry would you recommend to a man whois 
not acquainted with algebra? A.—You can study 
elementary geometry without a knowledge of alge- 
bra: indeed, elementary geometry should be studied 
before algebra. There are so many good geometries 
in the market, that it seems to us to be almost im- 
possible to make a poor choice. Our limited space 
prevents us from specifying all of them, and to 
mention only a few of them may be unjust to other 


authors. But we will say this, that we have used 
Davies’ Legendre, and E. Loomis’ Elements of 


Geometry. 2. What work on mechanical laws? I 


want an explanation of the principles of mechanics. 
Also, what algebra and natural philosophy could 
you recommend? A.—Elementary Algebra, by 
Charles Smith, is good. When you have made con- 
siderable progress in this study, take up Practical 
Mechanics, by John Perry; and also Theoretical 
Mechanics, by J. E. Taylor. The foregoing books 
are not expensive ; probably none of them will ex- 
ceed a price of two dollars. As for natural philoso- 
phy, there are so many good ones, that you can 
hardly fail to make a good choice, particularly if 
you are willing to pay six dollars and upwards for 
one. Those at asmaller price may, and may not, 
be satisfactory to you, although, if the latter, it 
may not be the fault of the book. 


(12) Apprentice, Brooklyn, asks: 1. How 
can I determine the saturation of steam’ And 
where can | obtain a description of the instruments 
used? A.—See AMERICAN MACHINIST, Sept. 17, 1887 


2. What boilers are used on the new cruisers for 
U.S. N., and where can I get a description of them ? 


A.—Write to the Chief of the Bureau of Construc- 
tion and Repair, Washington, D. C. 3. In what 
number did the articles on marine engines, by W. 
H. Hoffman, begin? A.—March 24, 1888. 4. Cana 
young man studying the papers on Practical Draw- 
ing by J. G. A. Meyer become draftsman fit to 
enter a drawing-room? A.—Yes. A person study- 
ing these articles thoroughly, as they appear in the 
AMERICAN MACHINIST, will be able to make a cor- 
rect drawing of any object ormachine. 5. In what 
number did you describe the setting of the Corliss 
valve gear? A.—Feb. 1886. 6. In what num- 
ber could I find a description of the Corliss valve 
gear? A.—Nov. 20, 1886. 7. How can I get the 
proper diameter for a feed pipe for boilers? A. 
—Divide the diameter in inches of the pump plunger 
by 20; multiply this quotient by the square root of 
the mean velocity in feet per minute of the plunger: 
the product will be the required diameter of 
the feed pipe. Or, if d is the diameter of the 
plunger, and S its mean velocity in feet per minute, 


o~ 
27, 


then a 


{/s Example : 
The diameter of the plunger is 3 inches; stroke, 18 
inches ; the pump is attached to an engine muking 
60 revolutions per minute; what should be the 
diameter of the feed pipe? Here S (the mean 
velocity of the plunger) = 1.5 x 2 x 60 = 180 feet. 


diameter of feed pipe. 


Hence, diameter o = 


3 / 
20 Y 180 2.01, 
say 2 inches. If the plunger is 6 inches diameter, 


or greater than this, 


d lio 
3 V3 
that, for small pumps, the velocity of flow does not 
exceed 400 feet per minute; and for large pumps, 
the velocity of the flow does not exceed 500 feet per 
minute. 


ae d * Se 
then, instead of 20 4 Suse 


In general, the feed pipes should be such 
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For the latest improved Diamond Prospecting 
Drill, address the M. C. Bujlock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 


Automatic Wire Straightening and Cutting 
Machinery, Tools, ete. Manufactured by Collins- 


Gibbons Mfg. Co., St. Louis, Mo. 


Engine lathes, hand lathes, fine tools, files and | 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 

upright drilis, improved, sizes 21", 

36" swing; finely made and Me hang 
Catvler & Snyder, Worcester, Mass. 


95/'. oR’ 
oad wt 


capacity. 


Patents obtained. Patent litigation conducted 
R. G. DuBois, Patent Attorney, 928-930 ** F’ street, 


Washington, D.C. Correspondence invited. 

Send for Descriptive Catalogue of ** Roper’s Hand 
Books * for engineers and firemen. Edward Meeks, 
Publisher, 1012 Walnut street, Philadelphia, Pa. 


Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular. 


T. Kieley, 11 W. 13th st., New York. 
Curtis Pressure Regulators. Curtis Return Trap. 


Curtis Damper Regulator. See Dec. 1, p15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else 
where. Montgomery & Co., 105 Fultor st., N. Y. City. 

See illustration of improvements in Hooks for 
Steam Engines, in Nov. 24 issue. For particulars ad- 
dress T. C. Dill Machine Co. 726 Girard av., Phila. Pa. 

With my System, Exhaust Steam Heating costs 
nothing for tuel; Live Steam Apparatus altered to 


Exhaust. Satisfaction guaranteed. Gec. A. Bar- 
a 15 Cortlandt street, New York. 
consulting engineer, 108 Liberty 


. H. Hoffman, 
Py ’ ie 3,N. Y. Mechanical engineering in allits 
branches, working drawings for the transmission 
of power by steam, water, air and electricity. 
Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing gray iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 
The Vance_Lightning Flue Cutter is the tool for 
removing old flues from boilers and locomotives 
(will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva, N. Y. 
‘** Curiosities of the U. 8. Patent Office.” Just out. 
Unique, Entertaining, Instructive, Amusing. An 
Elegant, Illustrated, Cloth-bound book. Price, $1.50. 


Descriptive pamphlet /ree. Wm. C. Raymond, 
Publisher, Syracuse, N. Y 

A system of easy lettering, by J. H. Cromwell 
giving 26 forms of alphabets. The space to be 


lettered being divided into squares ; 
fective. Price 50 cents. Catalogue of books for en 
gineers free. E. & F. N. Spon, 12 Cortiandt st., N. Y. 

Special facilities for the manufacturing of all kinds 
of light machinery, hardware and novelties, by con- 
tract or otherwise. Presswork and stamping done 
on short notice. Estimates furmshed. Punches, 
dies and special tools made when required. Rocka- 
way Mfg. Co., 3 E. 14th street, New York 

‘** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required caleu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 


simple and ef 


postpaid. Published oy John Wiley & Sons, 15 
Astor Place, New York 
** Binders’ for the AMERICAN MACHINIST. Two 


styles, the ** Common Sense,” 
us, and mailed to any address at $1.00 each, and 
the **‘ New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume, AMERICAN MA 
CHINIST PuB’G Co., 96 Fulton st., New York. 


* Practical Drawing 2 Br J. A. Meyer. The 
above series of articles,now Be Re the AMERICAN 
MacuHINisT, should be closely tollowed by every stu 
dent. They commenced with ¢ ye tober 24, 1886 issue, 
and up to and including Dec. 15, 1588 issue 65 arti 
cles have been so far publishe d. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MA 
CHINIST PUBLISHING Co., 96 Fuiton st., New York. 

** Modern Locomotive Construction.””. By J.G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world 
Commencing with the June 27, 1885 issue, 80 articles 
have thus far appeared up to and including the 
Dec. 20,1888 issue. Copies containing these arti 
cles sent by mail to any part of the U. 8. or Canada 
at 5 cents each. AMERICAN MACHINIST PUBLISHING 
Co., 96 Fulton st., New York. 


as heretofore sold by 





USINESS SPECIALS 
- —_ 





Transient: Advertiser ments 50 ‘cents a line Jor each 
insertion under this head. About seven words make ¢ 
line. Copy should be sent to reach us not later aes 
Thursday Jor the ensuing week's issue. 





Gear wheels and g-cutting. Grant, see adv., 
Link Belting. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., Chicago and N. Y. 
Shafting Straighteners. J. H. Welis, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
The Best Upright Hammers run by belt are made 


p. 16. 


by Jenkins & Lingle, Bellefonte, Pa. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Drop presses, punches ana shears. Williams, 


White & Co., Moline, [ll , manufacturers. 
‘Swift’ Sight Feed Lubricator; no glass tubes ; 
simple, reliable. Switt Lub’r Co., Elmira, N. Y. 
Davis Key-Seating Machines kept in stock by 


Manning Maxwell & Moore, 111 Liberty st., N. Y. 
R. Dudgeon, 24 Columbia st., New York. Im 

proved Hydraulic Jacks and Roller Tube Expanders. 
‘Bradley’s Power Hammers, the best in the 

world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 


Selden Packing, for stuffing-box, with or without. 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 
Brown & Sharpe Mfg. Co. 
chinery with 8. A. Smith, 238. Canal st., Chicago, ILI. 
Dynamos, Engines, etc., need Common-sense oil 
filters; great saving. C. F. Baker, Minneapolis, Minn. 
Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, tl. 
Mechanical drawing and designing taught by cor- 
respondence. 1. Donald Boyer, Dayton, Oni». 
The Waterhouse Electric and Manufacturing Co.. 
| Hartford, Coun., have a steady are light for factory 
lighting. 





| 


ly 





have a line of ‘me 
| Can., 
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J. 
Tenn. 


B. Morrell wiil build a flour mill at Bryson 


The Globe Iron and Brass Works will erect build 
ings at Sheffield, Ala. 

The Camden (Maine) 
its capacity 33 per cent. 


Woolen Mill is increasing 


Guil & “Bumiller will build a machine 
Willow street, Chicago, Ill. 
D. B. Carson is interested in building an electric 
light plant at McMunnville, 
The ¢ Rralroad will add more 
to their shop equipment at Columbus, Miss. 


shop on 


Tenn 
ieorgia Pacific tools 
Anelectric light plant wiil be erected at Annapo 
lis, Md., by the Annapolis Electric Light Co. 
The factory of the Central Furniture . at 
cinnati, Ohio, was recently destroyed by fire. 
The Ette & Henger 


Co Cin 
Manufacturing Co., St. Louis, 
Mo., have just completed a new foundry ,60x60 feet. 

The Great Western Steel Rolling Mill and Steel 
Wire Company are to build works at Kansas City, 
| Mo. 

The Montreal Rolling Mill Company, 
have decided to enlarge and 


Montreal, 
improve their 
mills. 

Lewis & Hyde, Pittsburgh, Pa., are interested in 
forming acompany for making crystallized and dee 
orated tin plate. 

The Spanish Moss Manufacturing © 
—— a factory at Fort Worth, Texas, 
ng jute bagging. 


mpany 


mak- 


are 
for 





| 
| 
| 


| Works, at McKeesport, 


| description, 





A. T. 
others contemplate erecting an electric light plant 
at Lynchburg, Va 


Barelay, C. M. Figgat, C. W. Irvine, and 


William E. Montague, of Philadelphia, will soon 


start his worsted machinery, which has been idle 
for some time past. 
The old butt weld mill of the National Tube 


ra., 
repairs during the holidays. 


will undergo extensive 


W. Asquith, machine tool manufacturer, Halifax, 
England, writes us that he has lately shipped some 
of his tools to San Francisco, Cal. 

Anew foundry is being erected at McKeesport, 
Pa., by Russess E. H. Leezure and others, 
and will soon be ready for operation. 

The Ohio Valley Manufsacturer states that at the 
Riverside Mill, Wheeling, West Va., a recent change 
eliminates natural gas from the entire plant. 

Work is going on in the construction of the bolt 
and nut works of Mr. John White, in London, Ont. 
They are expected to be in operation in January. 


George 


Perkins & Co., Grand Rapids, 
an addition to their shops, 
high. 


Mich., are building 
75x90 feet, three stories 
They build machinery for making shingtes. 

The new steel plant of the Phoenix Iron Company, 


Phoenixville, Pa., has begun operations. This com- 


pany propose to make steel heavy enough for 
armoring government cruisers. 
The Rockland (Maine) Courier-Gazette under- 


stands that the owners of a good water power at 
South Liberty would give the power to anyone who 
would build a mill of any kind worth $1.000. 

The Manufacturing Co. of Lawrence, 
Mass., are to erect anew shop 150x40 feet, and one 
story high, for the manufacture of paper making 
machinery. The new shop will give employment to 
25 men. 

The Battle Creek (Mich.) Machine Company are 
putting on the market the Marsh steam pump for 
boiler feed. The pump, which weighs only about 20 
pounds, will be manufactured by the use of special 
machinery. 


Emerson 


Arthur King, 38 Gold street, New York City, has 
taken the place formerly occupied by The Kelley & 
Jones Company, Erie and 11th streets, Jersey City, 
N.J., where he intends to carry 
foundry and machine business, 

James Chadwick & Brother, 
rented part of a new organ factory in Bridgeport, 
Ct , to finish cotton threads mmoorted from England. 
They will occupy 15,000 sqiare feet of space, and 
hope to begin regular work by January 1. 

The McFadden Co , Philadelphia, Pa.. have issued 
a new catalogue of supplies and cut'ery handled by 
them. The catalogue contains more than 1,000 
pages, and embraces most everything used inthe 
way of manufacture. The catalogue is very fully 
illustrated. 

It is said that the capitalists who are moving for 
the erection of a new cotton mill at New Bedford, 
Mass., will begin building operat‘ons in the spring. 
They have bc ught ten acres of land, and there is a 
capital of $300,000 or $400,000. A variety of cotton 


on an extensive 


of England, have 


goods will be manufactured. 


Jones & Laughlins, Pittsburgh, Pa, have con- 
tracted for the iron work to be used in the new 
Chamber of Commerce at Chicago. About 15,000 


tons of steel beams, wrought-iron girders, and other 


wrought-iron and steel work will be required. The 
whole contract will amount to something over 
$560,000. 

H. D. Stratton & Co., Columbus, Ga., write us: 


‘We are now erecting one of our latest improved 
ice-making machines at Ironton, Ohio This we 
think is returning the compliment, when the South 
her machinery to make ice for the North. 
Our machines will make six tons of ice for each ton 
of coal burned, thus showing how cheaply ice can 
be made.” 


sends 


The National Electric Light & Motor Co. has been 
incorporated at Victoria, B. C., with $100,000 capi 
tal. The objects of the company are the genera- 


tion and sale of electricity for light and power 
construction and working of 
manufacture and 


, the 
and the 
sale of electrical goods of every 
The head office of the company wil! 
where work shops will be erected 


tram ways, 


be at Victoria, 





W. P. Davis, North Bloomfield, , well known 
to our readers as a ee eed ras key-setting 
| machines and other specialties, will extend the 
scope of his business by opening offices at 169 and 
171 Mill street, Rochester, N. Y., where he will 
handle a fu'l line of machine tools and supplies; 


also engines and boilers. Mr. Davis has been tray 
eling West, and bas made most gratifying sales of 
tools he represents, He is particularly impressed 
with the business prospects for next yéar. All the 
enterprising dealers, he says, report good sales and 
excellent only the small dealers, and 
those who do not keep abreast of the times, antici 
pate dull times, 


prospects; 


A press dispatch says: Fire broke out in the 
boiler room of the P. Lennox Morocco Factory cor- 
ner of Market street and Harrison court, Lynn, 
Mass., and resulted in the most disastrous confla 
gration that has visited that city for a year. The 
factory was large four-story brick and granite 
building, built comparatively recently at a cost of 
$F0,000, and this was complctely destroyed, together 
with the machinery, valued at $60,000 more, and 
valuable stock. <A four-story wooden building in 
the rear, belonging to P Lennox, and occupied by 
Harvev Brothers, morocco ufacturers, was 
also burned, as was the adjoining two-story wooden 
building containing the boiler. 


a 
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Machinists’ Supplies and Iron. 


New York, Dec, 27, 1888. 
fron—American Pig.—Trade has remained in 
about the same condition since our Jast report 
The demand for next year’s deliveries bas teen 


and some orders have been booked at 
present quotations. fhe demand for manusactured 
iron has not been altogether satisfactory. We 
quote standard brands, No. 1 X stoundry, $15 to 
$18.50: No. 2, $17 to $17.50; Grey Forge, $15.50 to $16 


fairly good, 





*WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
fion. About seven words make a line. Copy should 
he sent to reach us not later than Saturday morning 
for the ensuing week's issu 


Wanted—See bottom of third column, page 11. 

Machinist wanted—first job hand capable of man 
aging smallshop. J. H. Wells, Tampa, Fla. 

Wanted—A_ brass moulder who can make solid 
castings. Address B. C., care AMERICAN MACHINIST. 

Machinist, willing to give fair test of not common 
ability, wishes position. Address P, AMERICAN 
MACHINIST. 

Young machinist and draftsman wants position 
where he will have some out-door exercise. 4 ddress 
Box 58, AMERICAN MACHINIST. 

Practical machinery moulder wants shop to run 
by the ton, or will take job on floor; sober and 
steady. Foundry, Box 115, Ballston Spa, N. Y. 

Machine shop foreman wants charge; well up in 
modern practice ; handle men to advantage. Con- 
tract or otherwise. Address Practical, AM. Macu. 

Position wanted as draftsman, experienced in iron 
structural, bridge and architectural work ; also in 
general mach’y. Best ref. R. AM. Mac HINIST. 


Wanted— Experienced foreman of machine depart 
ment; will have charge of 5€ men; stadeoxveptencn: 
age, references, and wages expected. Bucyrus 
Foundry & Mannfacturing Co., Bucyrus, Ohio. 

Young man, machinist, wants position; accustom- 
ei to machine tool repairs, to milling and cutter 
grinding, lathe or planer work: can draw or de 
sign if required ; sober, steady. Box '3, Am. Maca. 

Wanted—A young man as assistant draftsman. 
preference will be given to one having some ex 
perience witn Corliss Engine details, and a gradu 
ate of Stevens, or other similiar Institute. Reply, 
stating age, experience, and salary £ expecte d. Ad 
dress Robert Whitehill, Newburgh, N. Y. 

Wanted—A first class machinist as assistant fore 
man in our shops; only those thoroughly tamiliar 
with the manutacture of wood-working machinery 
need apply. A young man who is smart, energetic 
and ambitious preferred. A good opening for right 
man and good prospects for 1uture advancement. 
Addregs EF. & B. Holmes, 59 Chicago st., Buffalo, N.Y. 








+ MISCELLANEOUS WANTS + 


idvertisements will be inserted under this head at 
35 cents ner line, each insertion. 





Gerlach’s Engineers’ specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, 0. 

Crescent grease cup for shafting beats the m all. 
Sample free. Crescent Mfg. Co., Cleveland, O1 io, 

Light and fine machinery to order; Foot i. atne. 
Catalogue for stamp. EK. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., consult 
ing engineer for bydr.and pumping machinery, etc. 

Punches, dies and special machinery built to order 
C. F. Langston & Co., 70 N. 4th St., Phila., Pa. 

Specifications and drawl ings for machinery. D. J. 
Kelsey, M. E., 32 Ins. Bld., New Haven, Ct. 

Corre sponde nce solicited with parties having ma- 
chine or foundry specialties to build. Honesdale 
lron Works, Honesdale, Pa. 

Bolt cutter for sale—a bargain ; cuts 3¢ to 14% in.; 
complete with taps and dies. Address R. D. Cole 
Manufacturing Co., Newnan, Ga. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send pos ai for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Foreclosure Sale—The valuable Patents on Re- 
frigerating and Ice Machines belonging to W. H. 
Wood ; also drawings and patterns for machines in 
successtul operation, with formula for ammonia 
gases, etc. Apply Box 54, AMERICAN MACHINIST. 


WANTED TOOL AGENTS ' 


and West of Penna 

age’on Free Outfit 

C. Kk, JAMES, 98 Lake St., Chicago. 
(Successor to E. H. RANDALL & Co.) 


FOR SALE, encines 


ENGINES. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N. Y., 
offer to manufacturers and others desir ing a well 
built, economical and durable engine, their improve: 
CORLISS ENGINES They are endorsed by 
many reputable engineers “and persons using them. 

Ad.iress as above. 


TANITE 


EMERY WHEELS and | MACHINE SHOPS 
CRINDING MACHINES) For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., Pa. 


Or Hh A. ROGERS, 19 Tohn ft, N.Y, 





in Shops 
South 
Send roc, for Post: 








FOR SAW MILLS, 
FOUNDRIES AND 





AMERICAN asamnicaic. ss aacaahaniadeed 


RADLEY’S UPRIGHT | 


CUSHRIONED 


HELVE 
HAMMER 


,, Combinesthe bestele- 
ments essential in a 
», first-class Hammer. 

Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer in the 
world. 


HEATING 
FORGES. 


With a manufactur- 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
H coal or coke. Ind 

Pat. Aug. 30, 1887. © pensablein all shop ~4 

keep Bradley’s Cushioned Ham- 


BRADLEY&Co. & mers and men fully employed 
SYRACUSE, N.Y. Band reduces cost of production. 


98 Sudbury St., Boston, Mass. 
63 Murray St., New York, 


THE HUSSEY RE-HEATER 
and STEAM PLANT IMPROVEMENT CO, 


A. S. HATCH, President, 
yn D. BREWER, Gen’! Man’g’r, 


£ 








L 
E 


BRADLEY S 









15 Cortlandt 
Street, 
NEW YORK, 











Sy 
Engineering, Steamfitting, and Siesta 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 
ters pertaining to the use of Steam and 
Heat, 








Screw Cut- 












Scroll Saws, 
Circular : 

Saws, Lathe 
Mortisers. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


Catalogue 
‘ree 


of all our 
Machinery. 














Bridgeror, Machine Tool Works 


E. P. BULLARD, Prop. 


BRIDGEPORT, CONN. 








37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c. 


JANUARY 3, ISS9 











THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philade! phia 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


“—TN DD RON Cc ATAT.OGUE. 





Engin 
Lathes for f? 


e Lathes, Turret Lathes, B. G. Chucking Lathes, Turning 
*nishing [rregular Forms in Brass, Heavy Spinning Lathes, 


Automatic Drills for Hardware Mfrs., Shapers, Planers and other 


Iron Working Tools. Address 


THE HENDEY 


TORRINGTON, 


MACHINE CoO., 


CONN. 





IT PAYS TO USE THE BEST, 


That is why CRESCENT EXTRA STEEL 


where results are closely watched. 


is found in so many well managed shops 


For general machine shop tools and dies it is the most satisfactory steel you can get anywhere. 


MILLER, 


CHICAGO, ILLS. 


METCALF & PARKIN, 
PITTSBURGH, PA. 


NEW YORK, WN. Y. 





Saws. 
on trial 





OUR SPECIALTIES, 8, 


Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ ' 
Catalogue mailed on application. 


167 West Second Street, 


12, 





Tools and Supplies. Lathes 


CINCINNATI, 0. 2 
14 and {8 inch preg 








in 2, 234, 


INCOMPARABLE FOR STRENCTH, 


Has improved Taper, Pipe and other attachments. 


Sold by the Trade. 


‘> STEPHENS PATENT VISES. 


"ieee soy CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 
DURABILITY 
FIRM HOLD AND QUICK WORK. 


Made 
34, 44, 5%, and 61% inch width of jaw. 
Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 





FINE ‘TAPS, 





DIES, 


REAMERS, E’IFC. 








LICHTNINGC AND CREEN 


WILEY & RUSSELL MFG. 


RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Mahines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Sond .or Price List. 


co., GREENFIELD, MASS. 














BORING AND 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 











WATER WORKS SS PREPING 


95 & 97 LIBERTY ST., 
NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MANF’G CO. 


B Ui.SSRS ay VERY vary 
















111 FEDERAL ST., 
BOSTON. 















Nice Castine. Smooth end True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES, 


SAVE MONEY, 


BY BUYING YOUR 
STRAY JSOINTsS 


“* COOKE & CO., 


22 CORTLANDT STREET, NEW YORE 
WRITE FOR PRICES, 


Mentioning American Machinist 








Can be Used in any Hollow 
Spindle Lathe. 


WIRE STRAIGHTENER. 


=o COLTINE” 





Manufactured by 


Automatic Wire Straightening) noi sins. GIBBONS MFG. CO 


| 20So0. 





and Cutting Machinery, 


2nd St., St. Louis, Mo, 





















PirTsBuRGH, Ps., Apr. 20th, 1888, 
Betts MACHINE Co., 
WILMINGTON, DEL. 


GENTLEMEN : 

In reply to your inquiry concerning 
the 7 foot Boring and Turning Mill pur- 
chased from you, would say that I find 
it as near perfect as you possibly could 
wet it, 
in its construction, it is easily adjusted. 
I have bored and 


Although being rigid and strong 


turned pulleys 





12 ft. 


Onse. 


diameter, and 26 in. 


In short, 


with 
I consider it one of the 
market, 


face, 


best tools in the 
Yours very truly, 
WHARTON McKniaat. 














3, 1889 


JANUARY 


AME RICAN 


NICHOLSON FILE C0., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greater than 
In Quality, superior to 
In Variety, far ahead of » 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 











any other Maker. 





| ALL KINDS. LUBRICATORS FOR SIN- 
& + GLE OR DOUBLE CONNECTION. 
S| PRICE LIST. ~~ 
| & eee 1 | 2 8 
ae is $10.00 | $12. 00 | $15. oO 
Capacity . } pt. + pt. | # pt. 





" NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 


SOLE MANUFACTURERS 


Send for Catalogue. 
ESTABLISHED 1859. 
Formerly HUSSEY, HOWE & CO., Limited. 


TOWE. BROWN & CO. Linited. sez. 


Manufacturers ey all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, |7! La Salle St. 

















Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Just Published: 
THE 


ELEMENTS OF 
ELECTRIC LIGHTING, 


INCLUDING 
Electric Generation, Measurement, 
and Distribution 
BY PHILIP ATKINSON, A. M., PH. D., 


Author of Elements of Static Electricity. 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


TO 


CIVIL, MECHANICAL & MINING ENGINEERS, 


ARCHITECTS, BUILDERS, MANUFACTURERS, &c., &o 


Our COMPLETE CATALOGUE of SCIENTIFIC and INDUSTRIAL 
WoRKS will be sent FREE by Mail on application. 


JOHN WILEY & SONS, Astor Place, 
NEW YORK. 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, N.Y. 
Designer of hand, ~team, power, and hydraulic jib cranes; 
square shaft, rope, hand and hydraulic traveling cranes. 
20 years best English experience. 








Storage 











M AC MINIST 


= eee PRICI 


91 Liberty St., 


Boiler and 
Pump Combined. 






Send for New ¢ New r New Catalogue. 


HALL STEAM PUMP CO., 


11 


No. INCH PRIt EK. No. INCH. PRICB, 
1 Bg $ .35 s 2 $1.10 
2 lo 45 Small Set of 8—5.50 
3 34. 50 9 wo . 1.40 
1 1 60 10 3 180 
5 14 rhs) 11 34 1.0 
6 Ilo 8 12 . 1.90 
7 154. . 1, 60 Full Set of 1212.00 


W. LeCou NT, 


SOUTH NORWALK, CONN. 





New York. 














THE VOLKER & FELTHOUSEN MFG.CO. ~ 


For Sale 

MANUFACTURERS OF ine 

ee FFALO DUPLEX STEAM UMS Prices 
) \u ’ \ by 






earn 





A. Aller, New York; Walworth Cenatretion « es we 
Henry |. Snell, Philadelphia; Thos. J. 
Kendall & Co., 


h eltelt Grand Rapids; E 
le, Spence & Co., mi 


Sion, ry, Ala , Bailey & Levby, Charleston, 8.C. 
Co., 
Columbus Supply Co., Columbus, O.; ©. 8. Leeds & Co., Minne apolis 
i. D. Coleman, New Orleans. 





Co., Boston 
nnati Shaw 
6 George Cleveland, 
Kennedy, & Pierce Machinery Co., 
ttsburgh, Pa.; Jos. Raur, 

eux Wickes Kros., Mast Saginaw 
». F. Osborne & Co., St. Paul, Minn.; 
iccikce. Joshua Hendy “Machine Works, 


Cane 
c 
Toledo ; Th on © Oe, 


; Jas. Jenks, 


francisco, Flynu ‘*& Emrich, Baltimore; Forbes, Liddell &\ 0, 
: Pond Engineer 


st. ‘Louis and Ranens City ; O. B, Goodwin, Norfolk, Va. 









MANUFACTURED BY 


— Davison 


THE M.T. DAVIDSON IMPROVED STEAM PUMP. 


Steam Pune Company. . 









bahaae yale “ BEST PUMP 


MADE FOR ALL, 
SITUATIONS. 


PRINCIPAL OFFIC OFFICE, No. 77 LIBERTY | STREET, N. Y. 
NEW ENGLAND OFFICE, 


st OLIVER STREET, BOSTON, MASS. 





GUILD & GARRISON, 


Kent Ave. and | 
| 
Brooklyn, N. Y. 


muliiorn of Steam Pumps, Vacuum Pumps, Vacuum a Filter-press Pumps, 
Air Compressors, Condensers for Pans, t ngines, Steam Pumps, Etc. 





260 Pages, t2mo. 104 Illustrations. 
Price, 81.50. 

The most complete and comprehensive treatise on electric 
lighting ever published, giving the latest practical tacts, with 
the least amount of technicality and mathematical formule, 
with f :il treatment of the DYNAMO, the STORAGE BATTERY and 
the principles of DIRECT and ALTERNATE CURKENT lighting. 


D. VAN NOSTRAND CO., 


PUBLISHERS, 


ROSE’S GREAT TREATISE ON 
STEAM ENGINES, 


RECENTLY PUBLISHED. 


Modern Steam Engines. 


An elementary treatise upon the Steam Engine, written 
in plain la: guage, for use iu the workshop as well asin the 
drawing office ; giving tull explanations of the construction 
of modern Steam Engines, iucluding diagrams showing 
their actual operation; together with complete but simple 
explanations of the operations of various kines of valves, 


23 Murray and 27 Warren Sts., New York. 
valve motions, link motions, ete., there’ ‘by enabling the or- 
Wdinary engineer to clearly ‘understand the principles in- 


P.H.&F.M.ROOTS 
a bad 9 volved in their construction and use, and to plot out their 


Connersville, Indiana, “illustrated by 422 drawing board. By Joshua Rose, M. 


Illustrated by 422 engravings. In one volume, quarta 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETG.| 2": 





'P rice $6. 00, free of postage to any address in the world, 


BY THE SAME AUTHOR, 


Mechanical Drawing Self-Taught. 
Instructions in the Selection and Preparation of Draw- 
ing Instruments, Elementary Instruction in Practical 

Jechanical Drawing; together with E xamples in Simple 
Geometry and Elem-ntary Mechanism, inc luding Screw 

Threads, Gear Wheels, Mechanical Motions, E ngines and 
Boilers. By Joshua Rose, M. E. Illustrated by 330 en- 
MTR, ID os os Sata rads ccencnsescsves cae auee 84.00 


The Complete Practical Machinist. Embracing 
Lathe Work, Vise Work, Drills and Drilling, Taps and 
Dies, Hardening and Vemp>ring, the Making und Use of 
Tools, Tool Grinding, Marki: ag out Work, ete. By Joshua 
Rose, - E. Illustrated by £56 engravings. Fifteenth 
e dition, thoroughly revised and in great —_ rewritten. 
12mo, 439 pages ee 


The Slide Valve Practica'ly E amare ed, Em- 
bracing Simple and complete Practical Demonstrations 
of the Operation of each element in a Slide Valve Move 
ment, Ry Joshua Rose, M. E, lostrated by 35 gnetey. 
ings. 12mo.. eke avs ; $1.00 


Steam Boile ‘rs. A mange tical ati on Boiler Con- 
struction and Examination. For the use of Practical 
Boiler Makers, Boiler Users, and Inspectors ; and em- 
bracing 1n plain figures all the Calculations nece ssary in 
Designing ped Classifying Stam Boilers. By Joshua 


Comprising 





ROOTS’ NEW ACME HAND- BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. §, TOWNSEND, Gen. Agt.. 22 CORTLANDT &T., 


COOKE « C0., Selling Agts., NEW YORK. 


In Please Mention This Paper. 


BEAUDRY’S 


Writing, 





DUPLEX a em | I somneramele ill 73 engravirgs. on, > aap 
Power Press oll Illustrated circulars, giving the full table of 
contents of all the above works, sent Sree to any one who 

COMBINING will apply 


Ce” The above or any of our books sent by mail, free 


of postage, at the publication prices, to any address in 
the werld, 


PRESS, SMEARS 
AND 'PU' 


te Our new revised Descriptive Cataloque of Prac- 


BEAUDRY & 60, tic ‘al and Scientific Books, 84 pages, 8vo. and our Cata- 


ams rly act Beau. | /ojve of Books on Steam and the Steam “ngine, Mechan- 
Fenmer ut Power | ics, Machinery, and Dynamical Engineering, and other 
Cat: loques, the whole coveri hy 
Sole Manufacturers, walled Jo the Aste sont free oat fon branch of Srtenc 
Ades deteadiacioee ot anplied1o the Arts, sent free and free of postage to any 
; acturers OF | onein any part of the world who will furnish his adare 


eae ethos: 

P, ‘ HENRY CAREY BAIRD & CO. 
com © BANS B DG, INDUSTRIAL PuBt ISHERS, BOOKSELLERS & : 
Boston, Mass. 810 Walnut St., 


IMPORTERS, 


-S. A. 








Philadelphia, Pa., U 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches ane Elevators, 
PROVIDENCE, R. 


FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 


Ofjice and Works, 


13 to 24 Main Street, 
FITCHBURG, 

MASS. 

SEND FOR CN'TATILOGUE 


PARK MFG. 








(Ie.) 


co. 





34 
Beach 
Street, 
Boston, 


Mass, 
The Park Injector, 


HJECTORS anv JET APPARATUS. 


BEST PLANE IN THE WORLD. 
The Gage Tool Co.’s Self-Setting Plane. 
NEW YORK TRADE SCHOOLS, 
68TH STREET AND IST AVE, 
To GAGE TOOL CO., Vineland, N J. 
DEAR Sirs :—I have used the Planes made by your Com 
pany, and like them better than any Plane | have ever used. 
Yours Resp’y, JAMES DEKAY, 
Manager N. Y, T. Schools 
PHILA., Pa, April 5th, 's8 
GAGE TOOL CO., Vineland, N. J 
Your Plane is the most perfect Plane lever used. lhave 
been in the business for 40 years and have never found its 
equal. I could have sold it for double what I paid for it. 


*EEO TO BONER 





OVERF' OW 











©, R. PALMER, 715 N. Broad St- 
ASK DEALERS FOR THEM. 


UNION STONE COMPANY, 


38 & 40 TIAWLEY ST., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 





No, O.—Bench 
vheels to 12 in. 
Adapted to light 
vorking purposes, 
c., &C. 


Grinder, Arbor. Takes 
diameter 
grinding, such as tools for wood 


moulding Cutters, Bits, Saws, 


% 


in. 











Hand and Lathe Diamond Tools for dressing and 
haping the faces of Emery or Corundum Wher ls 





7 





ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRTHINGTON, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 








Illustrated Catalogue. 
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AMERICAN MACHINIST 


A PROFITABLE BUSINESS INVESTMENT forthe New Year 


would be to put in the safest, most economical, and best steam gencrating 


plant obtainable. 


When preparing to do this, it will pay 


you to correspond with 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 





‘STE ANIL” 
A VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 
MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 


: Sudan STEAM GENERATOR, 


Saves 25 to 
3per cent.of 
uel, Makes 








more stexm., 
Attached to old 
ea or new boilers in 


: i two days, without 
5 enV 


disturbing walls. 
Seven years in use. 


Do not require 
G. W. SLOANE, 


= 


any repairs. 
address, 


This System of Feed Water Heateris the Best 


is the simplest 


HEATER 


on the system, 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER, 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longesi 


Send for description and 
Histories of —., and 
Feed Water Heaters, 


Bridgeport Boiler Works, 


Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 








For particulars 
53 GREENPOINT AVF., Brooklyn, N. Y- 


St. Louis and Kansas Citv. Mo. 








— + —— 


SE 
PRICES 


no | PU Pop! nd Engineering 


VALVES 


Coa. 


St. Louis Mo. -— -— 








M. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


Nonu- 


The 





‘in bags of 110 lbs. each. 
imitations. 


Fossil Meal Co., 48 Cedar St, N. Y. 


THE BEST 
Conducting Covering for 
Steam Pipe and Boilers, 
only genuine Fossil Meal. Sold 
Beware of 
Send for circulars. 


{rade-marg 





A. GIESE. Sole Proprietor. 





FORGING AND WELDING BY PETROL 


THE AERATED 


J.H. BULLARD, GENERAL MANAGER. 


REPRESENTED BY 

W. S. COLLINS, 171 B’way, N. Y. (Suite 24). HARRIS & 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. 

WILLIAM PICKETT, SON & CO., 
CHILION JONES, Gananoque, Canada. 

BRADLEY & COMPANY, Syracuse, N. Y. 








FUEL COMPANY, 
SPRINGFIELD, MASS. 


171 Lake Street, Chicago, Ill., 
DUNKIRK ENGINEERING C®., Dunkirk, N.Y. 
J. M. DAVIDSON, Columbus, Ohio. 

KALAMAZOO SPRING AND AXLE COMPANY, 






EUM AIR BLAST FIRES. 


COWDERY, Ashtabula, Ohio. if 
1. C. HOWES, Kansas City, Mo. 
and St. Louis, Mo. 


“L8,°S AINE Wd 


Kalamazoo, Mich. Prt Melting Furnace. 





Naval 


Hydraulic. 
Heating. 
Sanitary. 
Military. 


lAssaye ars. lems solved at 
sight. 
on rec 


Tu cents, 


|\Chemists. 
iScientists. 
|students. 


R. C. SMITH, No, 1 Broadway, N. Y. 


SIMONDS ROLLING MACHINE CO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


INCLUDIN 
NCLUDING STEEL BALLS 
For Anti-Friction Bearings, of 

\\ Best Cast Steel, Hardened. 
}\ Ground and Burnished, from 
| 3-46 in. to 2 in. diameter. 
Y In quality and density of metal, in uni 
/ formity of temper, and in accuracy and 
nicety of finish warranted unequaled, 

' SAMPLES AND PRICES ON / PPLICATION, 
SIMONDS ROLLING MACHINE CO., Fitchburg, Mass 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance Locomotive arine and Stationary Engines, 
Ships’ Boilers, &c., supplied to many leading 3 in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re 
quirements. Large Stock of Tools ready for delivery. 


W. ASQUITH, HALIFAX, England 


Mailed 
cipt of 


Size 10x% 
i siespenton!. Constructors 1% in. Cm 
= ° iar seasioe). |Architects. plete pocket 
PRS-@ Mining. |Builders. 00k. All 
* a \Mechanics. _ practical prob. 
. SS 
Ee 


CALCULATOR, 














’ THOS. H. DALLETT & 60 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE 
SHEPARD’S NEW $60 
















9 

Nn ) 

* SCREW-CUITING Fvor LATHE. 
x Fo oan Pr »wer Lathes, Drill Press- 

= es, oll-saw Attachments, Chucks, 
= M: in i Twist Drills, Dogs, Calipers, 
ot Tathese ntrial. Lathes on payment. 
a, Send for catalogue of Outfits 


ee fo or Amateurs or Artisans. 


PECKSP 





PRT DROP PRESS. 


NEW HAVEN 
BEECHER & PECK, __CONN. 





SEND FOR CATALOGUE. 


WO BASTER MACHINE SCREW Co. 
id 












=. ie 
2 sees 
| a . 
=| NEW “+ + he 
= STANDARD | Sagi 
9 PUNCHES. (ei 
» recon 
* "GD 





Manufacturers of Set, Cap 
and Machine Screws, Studs, etc. 





BAILEY’ S PATENT COPP 


avoiding the chemical and mechanica 
vent i: from melting. Cap is readily r 
Highly recommended by the chief 


me Brit: ain, over 150,000 being 
creasing sales. Also by the U 8S. Boa 
at Washington ; by Prof. R. H. Thurst 
gineers, also ri 1ilway master mechanic 





filling all requirements. 


(2 Llustrated Pamphlets on Application. 


old in Europe since first introduced, with in- 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


ER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Boilers through Low Water. 
The fusible metal is ke pt from contact with the wate rs 


l action, which would otherwise pre- 
emovable, permitting free inspection, 
Boiler Insur: ance Companies of Great 


rd of Supervising Inspectors of Vesse Is [ 
on, and many other eminent expert en- ! 


8, aS Superior to any now in use, and : 





233 West Street, New York City. 
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WESTQONT CHOGE GD, my Oia Sm Eapae Forts, ONTIDA, 1. 


LATHE 4a~x50D DRILL 


Under Westcott’s Patent. 
Capacity Litile Giant Improved. 
No. Sse ueewe holdsO0 to 4% inch. 

, eee owe oe 

1 so - Qe = 3 
rr a8 
“ar 


Send for rove Bs..csee Oe 
HYDROSTATIC aa 


PRESSES, 
PUMPS, 
PUNCHES 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


VAULT ELEVATORS, fe, 8 


WATSON & STILT WAN. 204-910 East 48d St., N. Y 


CHUCKS 


WRITE US FOR PRICES. 


THE cane & PETTIS MFC. CO. 


Est. 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS 


(See Am. MacutnistT, Nov. 5, 1887.) 

Before buying Chucks of this class, write us for 
»articulars of our latest im rovements. Different 
‘rom other makes, and we claim several points of 
superiority which we submit to the judgment of 
nechanics, 


THE D. E. WHITON MACHINE CO. 


NEW LONDON, CONN. 





“ 
“ 











TRADE MARK. 


THE HORTON = LATHE CHUCK ! 

















Manufactured by 








THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 
A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD. CONN. 

















EMERY AND CORUNDUM WHEELS. | 


Emory Wheel Machinery and Flint Paper. 












Write for Circular, 


GRAPHITE 


LUBRICATING GREASE. 


Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


Send for Illustrated Circulars. 
JERSEY CITY, N. J. 


Il goods manufactured by us are guaranteed to en 
faction. Give them a trial, oa their Serits. ad 


Springfield Glue and Emery Wheel Co., springtetd, uass. 


GAGE a WORKS, 


7 Waterford, N. Y. 


























Manuf’r’s of 


~_ FOX, TURRET 














e 2 AND 
Lda plaids SpeedLathes 
AND 
L. S. STARRETT, Brass Finishers’ 
Manufacturer of TOOLS. 





1FINE TOOLS, 


ATHOL, MASS. | 


SEND FOR FULL LIST. 


UNIVERSAL RADIAL: 
~_ RADIAL DRILLING MACHINES 


\ —=. THREE DESIGNS. SIX SIZES. 
EMBODY ALL DESIRABLE FEATURES 


PRICES$450.2°6 UPWARD 
gor UHIVERSAL RADIAL DRILL 


LATHE 
Center Grinder 


For trueing hardened 
centersin place, 























{ih PAR AARRRI TIM AAR RR MT AT eR A Jaluslath 








| 
= 
ll 
= 
= 


gy SHAPING CHINES) a << 


FOR HAND AND POWER, 
6’, 8” and 10” Stroke. 


Adeptes to All Classes of Work 
to their Capacity. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 











A cheap and effective too), 
needed in every well-reg. 
ulated machine shop. 











PAT AWe. 


eases 


JoorrnaveicutonD svracuse.ny 3 


Letabitititi titty Lag 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others, 
EVERY SCALE GUARANTEED. SEND FOR + 

COFFIN & LEIGHTON, SYRACUSE, 


v= FRICTION 





mee Ty 


Write for prices to 


RUMP BROS. 
MACH. CO. 


WILMINGTON. DEL. 


“CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 


Greenwood’s Universal 
Planer Chuck. 


For Straight, Curved (Concave or Convex), or Angie 
Work. Used on any Pianer with Cross-Feed for 
Links, Wedges, Keys, etc. Indispensabie for Loco- 
motive Builders and Master Mechanics. 

Circulars with full description on application. 


PEDRICK & AYER, Philadelphia, Pa, 
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MORSE TWIST DRILL AND MACHINE COMPANY, Sew Bedicra, mace 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





: = one = — 
Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

‘Invaluable 
for work on 
Made entirely of 












clipped pipe, in close cotls and corners that cannot be reached with other wrenches. 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. 
160 WILLIAM ST., NEW YORK. 


CURTIS & CURTIS, 
Successors to FORBES & CURTIS,’ 
66 JOHN ST. Bridgeport, Ct., U.S.A. 


MANUFACTURERS OF 


Ye The Forbes Pat. Die Stock, 


Pipe Cutting and Threading 
Machine, ete. 

A portable cutting and thread- 
ing machine with which one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 


ull Send for Illustrated Catalogue. 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Meher of all kinds of 


MACHINERY. 


Special facilities for pe 
ork. 


co. 
325 DEARBORN ST., CHICAGO. 











— : 
NGINE Lathes, Hand Lathes, Foot Lathes, Upright [rills, 


Bevel Gears cut theoret- 
ically Correct. 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil- 
er at 210° Fahrenheit. aia 
100,000 Horse Power| j id 
sold. Prices Low. Sat- bs 


and Milling ‘Machines. Agents, MANN ING, MAXWELI 
& MOORE, 111 LIBERTY STREET, NEW YORK. 












P. BLAISDELL & co. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS, 


MACHINIST 


D, SAUNDERS’ SONS 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. WV. 


4 











4:2)))) GYNOY 
Biowers, ExHausTers, - G 
HEATING FURNACES. “ 
HAND BLOWERS, BLACKSMITH DRILLS. 





SSALO LULL ZW ZN 





7—~ 
\ 











Cincinnati Centennial Exposition, 


To the Committee on Rules, Jurors and Awards, 
GENTLEMEN : 
We, your ie emg appointed to make 
examination of Class 6, Gre ap 41, have per 


formed that duty, and find as foll 


Engine Lathe; The G. A. Gray Co.. Cin 
cinnati, O. The points of exce lence of ‘this 
lathe over others exhibited are ; 

Ist. Design and Proportions. 

2d. Perfect contact on all plane surfaces. 

3d. Change of feed. 

4th. Taper and screw cutting attach- 
ments. 

th, Accuracy of workmanship and 
sup rior finish. 

This lathe having shown in a number of 
differs ant measurements, not 


only a superi 
ority over all others examined, but a per- 
fection seldom ‘atti ained in machines of this 
class, 
We award a Gold Medal. 

I). D. MARTIN, 

Wm» Corry, Jurors, 

M. L. ANDREWS, } 











WYMAN & GORDON, 


WORCESTER, 
MASS. 


Quick Action Vises. 








isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


— + COMPLETE STEAM PUMP © ’ 
“ONLY SEVEN DOLLARS 
DEMAND THIS\ PUMP 
(eo) me O16) =| 
DEALER 





ORILL PRESSES. 
BICYCLES. 











. OR WRIT E 
TO US FOR PRICES. 
Van DuZeN’s PATENT 


V/NNID1U)4-4\ to a ht ee 


SOLE MAKERS 
INCIN aL 








et 
=a ¥ 








01 Works, Wilmington, Del. 


andard Measurements. 


American Standard Gauge & ag 


Makers of Implemge® . , 








"2 Over & 
* 35,000 


s in 


Use. 


NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 


MCMAHON & COMPANY, 


MANUFACTURERS OF 





Flat Bar Gauge. 


Crescent Gauge. JAS. A. TAYLOR & CO, 


ELECTRIC PERFORATED 
LEATHER BELTING !! 



















Racande 
AIR 
Cushions "es 
Machinists’ Tools, 
Guaranteed AND 
for Patent Friction Pulleys, 





Water St., Corner Ledge, 
WORCESTER, 


Pet. May ith. 200 DYNAMOS 


MASS, 












CHAS. A. SCHIEREN & CO., 


(MANUFACTURERS.) 


Sterling Emery Wheel Co., 





CHICAGO. Factory, West Sterling, Mas 
PHILA. NEW YORK. BOSTON. Office, 17 Dey Street, New York. 
Eclipse’ Hand Pipe- Cutting Machines. Our Wheels for Machine Shop 
& # 2 Work and Tool Grinding 
No. 1.—Powerful, inex- Superior to all others. 
pensive, simple in construc- Send for Catalogue just published. 











efficient 
machines 
Sor cutting 
= large 
PIPES, with which one man can 
easily cut off and thread b-inch pipe. 
No. 2 Cuts and Screws 2% to gin 
1 OF 2% tobin 
It will pay vou ta w rite us for 
particulars 
PANCOAST & MAULE, 
{Mention this paper.) Philadelphia 
pe i ¢ also build Power Machines. 


STO 


FOOT POWER LATHES, SLIDE RESTS, ETC. 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a_ spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt shifter, pat- 
ented Nov. 2, 1886, 


140 Union St., 

























tion. Cuts and screws pipes ee ; 

to 2-inch. Easily « carried Chicago Office, 41 South Canal St., Chicago, Ili 
take ut. 

wanes Worcester, Mass 

“ECLIPSE” Nos. 2 and 3. W. C. YOUNG & C eg Manufacturers of 
These are powerfuland most | Bn gine Lathes, Hand Lath CS, 





STEEL WIRE 


Worcester, uy 
Maas, 











‘STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squi ire s, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


ACHINER JONES & ROGERS, 


For Reducing and Pointing Wire ess. oe 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. FRICTION CLUTCH 


For Machines or information, address PUI I EYS 
4 4 4 J we 


the manufacturer, iicanitetene whew ante 


5. W. GOODYEAR, Waterbury, Ct. SEND FOR PRICE LIST. 
DELAFIELD’S PAT. SAW CLAMP DRILLING MACHINES. 


ALL STYLES WITH 











We never sleep, 








Latest Designs and Improvements. 
For cuts and prices address, 


BICKFORD DRILL CO., 


With Saw tor Cutting Metals. Saves all the broken hack saw 
blades. In use over two years, in all parts of she country 
The new Clamps have the edges beveled that hold the saw, 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each. 
70c. per doz; lin. wide, Stubs, 35c. each. Free by mail. 











NOROTON MFG. WORKS, NOROTON, CONN. Front & Pike Sts., Cincinnati, O. 
"hipw INVENTIONS 
NTEI 
MONTGOMERY & CO., eNTEK 


And Care for Facts About 
Se nd for PAMPHLET 


PA TENTS No. 2, for MECHANICS 
9 AND INVENTORS. 
J.B. CHAMBERLAIN, 600 Fifth St., Washington, D.C. 


SWEET'S 
Measuring Machine 


The only micrometer 
that will not lose its 
accuracy by wear. 

Satisfaction Guaranteed. 

i RAC USE 
TWisTy ORNL CO 
Syracuse. N. ¥ 


WILLIAM BARKER & (CO., 


Manufacturers ot 
Iron and Brass 
Working 


MACHINERY 


} 140 & 142 ©. Sixth St., 


Near Culvert, 


10S FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


“9K ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue 
Fourteen Cents. 





(300 pages) mailed on receipt of 
























Send for 
, circulars and 





prices. 
CINCINNATI, 0. 
WOoD- WORKING MACHINERY 
ieee 


opus 


Rollstone Sachin 1e Co, 
45 WATER ST., 
Fitchburg, Mass, 







































AMT: RICAN 


14. 
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‘WILLIAM SELLERS & co., ‘Incorporated. 


PHILADELPHIA, PA, 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOM*TIV™ and STATIONARY SERVICE. 


THE LONG Ald y's 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


, b Funches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue, = 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 





Hamilton 


OHIO. 








All GENUINE 
INGOTS & ARUTACTORES 
BEAR 


REG TRADE MARKS 


Phosphor bronge’ 








THe Beckett Founpry & Macuine Co. 


S. A. Beckett, President. ARLINGTON, WN. J. F. A. CHAPMAN, Sec. and Treas. 
Successors to fHE BECKETT & McDOWELL MFC. CO. 
IRON FOUNDERS AND MACHINISTS 
MANUFACTURERS OF STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 


Having Extensive Foundry Cuprcity, we are prepared to contract for 
reqular supply of Machinery Castings, 


BEMENT, MILES & C0. 








something New! 
One, two, three, 
four spindle drills for 
light work. 


and 
ment indrill presses 
for years is applied. 


' The most usefui 


patented improve- 








Spindles driven Over 1,000 in use 
with single, endiess Buy the latest and 
belts. Large driving best. Special ma- or TT” 
pulleys, tightenerand chinery to order. 
variable speeds pro- Catalogue of fine 


tools free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. BOLP # a =” 5 = sy Ss 
- E * 
err 03 Fox's UPSETTERS 
ANTI-FRICTION | | anne reek eneihcce ecient 


; ES 
=} Step or Thrust Bearing | | MAM Suerte 


Y SPECIALISTS 
FOR 


FURNISHING: COMPLETE: PLANTS 
Lathes, Drills, Worm 


NTHE.U.S.—> 
Shafts of Elevators or THENATIONAL MACHINERY o 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 


Bearings of all sizes made to 


vided. 


wo AT: iy) 4 ) 
CATA LOGUES:*ON-APPLICATION - 








EAGLE &€ 


order, and patent rights for 





G. L. BROWNELL, ANVIL 
atta 15 "WORKS, 





OUR Trenton, N. J. 


NEW GATALOGUE OF TOOLS 


And Supplies sent free to any address on , Tesaigs of ‘len 
Cents in stamps (for postage.) 


Chas. A. Strelinger & Co., 42° Detroit, Mich, 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken, 


Send for Circulars. 


The Eagle 
invil.—Best Sims, Baal 
Cast Steel me 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvi 
Full war- 
rantec and 
lower price, 








SMOOTH S 
INSIDE & OUT. - 















ee Pos PEA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC, 


RICE AUTOMATIC CIT OFF ENGINE. 


Self-Contained, Sensitive Governor. 
Balanced Valve. High Speed. 
Stationary Oilers. Best Economy. 


















Gold Medal Cincinnatt cinnatt Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Ye. 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY C6. 


EAST SIDE JOHN, Corner WAT™R ST., CINCINNATI, O. 


ACGME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of ‘*ACME’’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
——— Send for Catalogues and Discounts. 


PFIRST PREMIUM, CiNCINNATI CENTENNIAL. =—< 


ANDKEW GRAY, Pres. W. H. Hollis, Treas. E. P,. MONROE, Gen’l Manager. 


call U. S. METALLIC PACKING CO. 




















DEC. 5, 1882, 
DEC, 4, 1883 
AUG, 25, 1885 


PAT. 
PAT. 
PAT. 





ere Sy 


Wh LS 


Philadelphia, Pa. 
y OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St, 


20,000 Packings in use on Locomotives, Stationary 
and Marine Eee 

















Section of pepper: “Wire: Bees Light Double Belting. specially ada ted to use on cone 
pulleys and other hard places. Manufactured by the PACE co , Concord, 
N. H. Also manufacturers of Staple and Special se bo > aneer Belting, the 
**PATNA BRAND”? Lacing, and the **HEKRCULES?’? Lacing. Send for Catalogue No.2 


PATENT OQILER 





CYLINDER SIGHT 


FEED CUPS. 
Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


I . 7 LONERGAN 8 C0., BRASS FOUNDERS AND 


FINISHERS, 
211 Race treet, Philadelphia, 


1888 CATALOQUE FREE ON APPLICATION. 


Enition Clutch Pulleys, ENERGY MFG. C0. 


Pa. 








1115 South 15th St., 


HOISTING ENGINES, PHILA., PA, 
ELEVATORS, saa tool at ghar oo 


ete. Teo sizes of Center 
Grinde rs, for small and large 
lathes. Will true up centers 
quicker than any other de- 
vice. Send for descriptive 
circular of specialties. 


KORTING GAS 
ENGINE. 


STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY. 
114 LIBERTY STREET, NEW YORK. 


SIMPSON’S CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
and grease from the ex- 
f haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and roofs 
of buildings ; it protects the 
latter from injury, and pass- 














ers by from annoyance 1 to 100 Horse Power, 
and damage. Send for cir- 
cular to The Korting 


Gas Engine 
is placed upon 
its merits and 


KEYSTONE ENGINE & MACHINE WKS., 
Sth and Buttonwood Sts., Phila., Pa., 


Or ARTHUR APPLETON, Selliug Agen, 45 Cortlandt Street, N. Y. 








OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH B. OSGCOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN EK. HOWE, Secretary and Treasurer. 


Manufacturers of 
ERRICKS, 


Dp" CHING 
MACHINES, Etc., Etc. 


OPEN SIDE 


IRON PLANERS 
FOR QUICK DELIVERY. 














REDCES, 
Excavators, 


su’ x25"'x 6 ft. Size ‘*c.” 
30x25 'x 8 ft. Size “c,.” 
30''x25''x10 ft. Size ‘*O.” 


36''x30''x 8 ft. 
26''x30''x10 ft. 
48''x36''x10 ft. 
48''x36''x14 ft. 
1 48 ’x48"’x12 tt. Size “‘ EB. 1.” 
1 48’’x48""x14 ft. Size “EK. 1.” 


WRITE FOR PRICES, PHOTOTYPES, Etc. 


Detrick & Harvey, 


BALTIMORE, MD. 


Size **D.” 
Size * D.” 
Size “ EB.” 
Size “KE.” 


eee 








under full guar- 
antee to every 
purchaser. 
OVER 125 IN USE 
IN N.Y. CITY. 


CATALOCUES on 
APPLICATION. 


, NIRTING i A\ 
> ENGINEGN, 


The RIGHARDS ® Oil ENGINE. 


Started in- 
_ NO BOILER. 
NO STEAM. 
NO DANGER. 


Fue!, Crude 
Petroleum or 
Kerosene. 







4 Cheaper than 
all others 

















com BIN ATION DREDGE. 








LIMITE D. 
429, 431 & 433 Greenwich Street, 


Cor. Laight Street, NEW YORK CITY, 





‘BINGHAMTON HYDRAULIC POWER RCO. 


44 cataeien” 











January 3, 1889 


AMERICAN 
NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


‘These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rutative speeds. Highest attainable Economy 
. in Steam Consumption and superior regulation guar 
anteed. Self-contained Awtomatic Cut-off Engines 
12 to 100 H.P. for driving Dynamo Machines a specialty 
Illustrated Circulars, with various data as to practical! 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES ICENTS : We L. SIMPSON 301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, I! 
9 18 CORTLANDT STREET, N, Y. { ROBINSON & CARY, St, Paul, Minn. 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSINGS PUMP GOVERNOR. 


For use in returning the water of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the pr essure in heating systems is greatly reduced be- 
low boiler pressure, or whe ‘re sufficient he 2ad room is 
lacking. Is used in connection with a steam pump, 
so controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water tu be returned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa mifimum. Can be adapted to suit arwide range 
of conditions. 


Send for circular of Blessing’s Albany Steam 
Trap, Blessing’s Water Circulator and 
Purifier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


§ 33d and Walnut Sts., Branch Office, 130 Washington St., 
} PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGIN ES IN USE. 
2 = (il ARAN TEE ) RR ren gg: goed: Gs RoBi ae ANY 
Tumbling Barrels. 


Henderson Bros. 


MANUFACTURERS, 
WATERBURY, CT. 















Other Gas Engine 
doing the same work. 





JOLIN McLAREN. 


——— BUILDER OF ——— 


CORLISS 
Engines, 











AIR 

SEND FOR CIRCULAR. Compressors 
THOMAS P. SIMPSON, Washington, and 

PATE NTS 2s BOILERS. 





HOBOKEN, N. J. 


WESTON ENCINE CO.|: 





Almond Dril thu. 












4; Supply Stores. PAINTED POST, N. » Ae 
T. R. ALMOND, ; 
PS Stig . Anyenn ae 
BROOKLYN, N. Y. ] ENCINE. 
“Xb , CORRECT IN 
fy )-t-LONERGAN sco ace 





Workmanship 
and Price. 
5 to 75 H. P 


211 Bace St., Phila. 


Manufacturers of 





MACHINIST 


























STEAM | ENGINES 
Fue vAnte 
— TAKE 


Fel EQWER 










~ On plete 
Mt ve Puletg| 


PLANTS ¥ 
FURNISHED. ti 











- 


ae" 







saw I 
pe ak 


1h 1gb Pre sa UP ‘. 


Ona! T). SINC Can IC mM] we 
TUBULAR BOILERS. 
a Heavy Fly WHEELS 


SIZES UP TO 
36 FT. DIA. BY 1OFT. FACE. 





Ecips Coriss Engine 





NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 

Send for Circula rs. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


3ole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chica 0 
WESTERN ACEN 


| & GENUINE 





FRIGK COMPANY, Burlders 


WAYNESBORO, PA. 


“CORLISS.” 





omer 


were OF mpROVED 





STATIONARY BOILERS, | 
GENERAL MACHINERY, # 
iRON AND BRASS CASTINGS Maj 


DrEHILL, 


WBUR 
Winy. 











PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 
SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 


‘Reliable’ Steam 
Trap. 
1888 Catalugue 





free on application. 


MACHINERY ON HAND. 





16 in.x42 in, Planer. Bridgeport, new 
20 in. x5 ft. bed Lincoln, cheap, 
20 in. x5 ft. P. & W good, 
22 in. x5 ft He ondey, new 
22 in.x4-5 and 6 ft. Powell, 

24in.x6 ft. Powell, 

30 in. x8ft. ** each Atherton, Powell & H. & P. new. 


*-8-10-12-15 in. Crank Shapers. 
15x20 in. Friction Shapers. 
20-24-26 and 321n. Geared Shapers. 


12 in. xd 1-2 ft, Engine Lathe, S. M. & Co. new 
12 in. x6 ft. foung, $6 
13 in.xo ft. a « 
14 im-xé6 ft. “ Blaisdell, “ 
14 in. x7 ft. =“ Bogart, “6 
14 in. x6 ft “ Gap Bed, 8. M. & Co., “ 
15 in. x6 and & ft. -orter, 


léin. x6 and 8 ft “J 
16-20 in. x6-8-10 & 1: 2 ft, 

18 in. x8-10-12 ft. 

20 in. x8-10-14ft. 

Qin. ony length Be “a! 


Blaisdell, 
Bridgeport, 
Different Makes, 
Ditferent Makes, “ 
Bridgeport, bed 


22 in. xl2 ft. iles, heavy, good. 
23 in. xR- -10- 12 & 1412° Br dge port, new. 
28 in.x14-16 & 18ft. iin gine Lathes, T. &'s. 66 
Win. Drill Davis, 
20-23 25 28 inch Drills Bl aisdell, sd 
20-25-28 32inch “ CL aS. “6 

5 ft. Arm Universal Radial Drill, ss 
( Jabinet Turret Lathe, Lodge, Davis & Co. se 
No. 5 Screw Mac -hine, Jones, Lamson & Co, “s 
No,2-4 “ Brown & Sharpe. Sd 
1200 Ib. Drop Hammer, Merrill, Al 
No. 2 and 4 Stiles Punch Press, good 
Ames Index Milling Machine, fair. 
No. 2 Garvin Hand M i ller, Al. 
No. 5 Brainard Al 


I ine oln Pattern, good order. 


vo. ! and 3 Universal Mille pr, Brown & Sharpe, new. 
“ °° 


No. 1 2and 5 Plain 

No. 1 Univérsal Grinder, > 

No, 3 Surface Grinder, ” 4 yt) 
Cold Rolled Shafting in Stock. Send 


for list. Write for what is wanted, 
E. P. BULLARD, 
62 COLLEGE PLACE & 72 W ARREN ST... 
NEW YORK, 


IRWIN VEEDZR, 
Expert and Solicitor of Patents. 


six yours’ practical experience in shops after receiving a 
technical education and before entering the practice. 


Rooms 309-11, 225 Dearborn Street, Chicago. 
- H, RAYMOND, OF COUNSEL. 


ATTENTION 
NEW ENGLAND 
BUYERS. 


We have opened at 23 
and 25 Purchase St., 








Presses 


Boston, a depot for the exhi- 


|bition.and sale of our Improved 


Engine Lathes, Shapers, Drill 
and Brass Working 
Machine Tools, &c. We make 
a feature of Complete En- 


gine Lathes, without charge 
for extra attachments. 





Call and examine them. 


Cuts, with full descriptions, free. 


LODGE, DAVIS & U0. 


23 & 25 Purchase St., 
BOSTON. 


WORKS, Cincinnati, 


See Advertisement, Page 16. 


Ohio. 








NEW Yo RKOFF Ick 
Room 6, 
COAL AND IRON EXCHANGE, 


Cor.CorTLANDT & CeurcHSt. 


BALL AUTOMATIC cuT- OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Be auty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLINC OFFICE, 15 CORTLANDT STREET. 


STEARNS MEG CO.) TTL, CLARKE & 


List of Second-Hand 


MACHINERY. 























ENGINES from 5 to 400 ace Power 





15'’x 6’ Engine Lathe, Lathe & Morse, 
16x 6’ Engine Lathe. Powell 
Boilers of Steel and Iron supplied to the 16"’x 6’ Engine Lathe. Blaisdell. 
trade or the user. Send for Catalogue. 16x 6’ Engine Lathe Taper, Reed, 
e 18’’x 6’ Engine Lathe, Blaisdell, 
SAW MILLS GENERAL MACHINERY [5:2 Hci raune, ith 
~ ; 21'’x10' Engine Lathe, Lathe & Morse, (new). 
NEW YORK STORE, 46 Cortlandt St. 27''x16' Engine Lathe, Lathe & Morse, (new). 
37x14’ Engine Lathe, : leason, (new). 
Cc abinet Turret L athe, Lodge, Davis & Co, (new). 


x16'’x 3’ Planer, Lathe & Morse, 


THE PORTER-HAMILTON, | »»’ 


'x22''= 5’ Planer, Hendey. 
26''X26''"x 6! Planer, Hendey. 
30 'x30'’x 8’ Planer, Bement. 
36°/x36''x10' Planer, Whitcomb, (new). 
15’ Stroke Shaper, Hendey. 


Crank Planer, 
20” Upright Drill, 
22’ Upright Drill, Reed. 
28"’ Upright Drill, Bickford. 
Above 2d-hand tools are in first-class condition. 
Write for prices and descriptions, 


156 OLIVER STREET, 


BOSTON, MASS. 


Lathe & Morse, 
Prentice, 





The best ayer in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 
























N OQ Oe we 


16 AMERI CAIN 


BROWN & SHARPE MFG. CO., PROVIDENCE, R. ). 
MICROMETER CALIPER. No. 380, 


Measures all sizes from oto 2 inches, English or Metric Measure. 


— 






























wy, } 
8.125 | 1 0: 
4 .250 | 3 00937 
8 .375 | 5 1562 
2 .500 7 #187 
8 .625 J 9 .2812 
4 .750 / u .3487 
8 .875 / 13 4062 
16 ths. / 15 4687 
1 .0625 17 S312 
3.1875 _— +19 5937 
5 .3125 + 21 .6562 
7 4375 23 “.71L8F 
9 5625 “ 25 7Eie 
Nn .6875 Brown & Sharpe Mfg. o. 27 8437 
13 .8125 Providence. R-1. 29 .9062 
15 .9376 31 .9687 





PAT. APRIL 23, 1878, JAN. 22, 1884, AUC. 16, 1887. 


PRICE, $8.00. IN MOROCCO CASE, $9.00. 





NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 


UNIVERSAL 
Radia 


Drilling Machines, 


Increased Power. Great Strength. Arm 
Rotates Freely. Quickly Handled. 
Drill-Head Balanced. 


Patented May 10, 

























1887. 





HE YALE & TOWNE MFG Co. 


> STAMFORD CONN. 
= NEW YORK. CHICAGO. PHILA.BOSTON 


The Original Unvuleanized Packing 











Asit isthe Packing by which 
CALLED THE STANDARD all others are compared. 
Accept no packing as JE NENG PACKING unless 
: ¢ stamped with our “Trade Mark.’ 
an a) INS Y. 

- . 105 MILK STRERT, BON TON, 

u 21 NORTH FIFTH ST., PHIL: 
54 DEARBOR NSTREET, ( Hic: AGO, 





SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & CO., CINCINNATI, —. 


20 ine hu prig rht Drills. 







5 inch Back Geared, 


24 and 
28, 82 and 40 inch Power Feed Drills. 
9 P 


IT WILL PAY YOU. 


WRITE FOR PRICES, 





— SHAPERS, 8”, 10”, 15", 
ENGINE LATHES, 17’, 


(See advertisement, page 15.) 


EBERHARDT, | E E, wnt & 0, 


Newark, N. J. 


20’, a » 32 
19”, 21", 24” 


" St roke, 


15 Inch Crank Shaper aT « and! 





U wiversal Milling nets ia 


‘19pi0 04 BalNpoVsNULUL Jo SpUTH [[B 10J SpOoy, [eIIed 
*-s11aC@ pue seUIgOV, Furl ‘s1eUV[g ‘BeqQey] ane 


"UT Ti gnw 


Gear pa Rack Cutting, Milling 
and Index Drilling to Order, 


Nos. 139 to 143 CENTRE ST., NEW YORK. 





SIOWIOM VOI] PAV .S4sStU,youw Jo S1dINyoRINUe |W 


PA TENT SHAPERS. 
Sizes, 10’, 15’, 20’, 25°’ and 80’ in stock 
NEA Ly 1.4600 IN USE. 
GLAK AND RACK CUTTING 70 ORDER, 








MACHINIST January 3, 1889 

















|THE PRATT & WHITNEY CO., 








HARTFORD, Connecticut. 
MANUFACTURE 
HORIZONTAL Double Head : 
ill Traverse Drills 
Orin | 5, For 5 in., : >. and smaller 
oles. 
48 in. and 66 in. Revolving Head Drilling 
Swing. Machines, 


WESTERN BRANCH, 100 0 WEST Washington Street, Chicago, Ills. 


THE BILLINGS AND SPENCER COMPANY, 


ARTE OR D,CONN. 


MANUFACT IRER S OF 
PURE COPPER GOMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS\\ | 
STEEL COMMUTATOR RINGSAND NUTS, 
8 6 ee ee do 1 Ol | ee) 1 Oe oe A oe = 1°) 


imme 
HH 


DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient w: ash rooms for the men ; fre. 
proof two story pattern storage; blacksmith sho 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. Phare 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 













Yor TRON and BRASS WORK. ¥ 
Illustrated Catalogue on application. 








m2 3 every tool, and a number of jib cranes in the foun 
wo dry and sc ratch rooms. The foundry has capacity 
me» for making the heaviest class of custings. 

B35. All our tools are expressly designed for the 
“25 economical manufacture of heavy machinery for 
=z of railroad and general machine shop equipment, from 
was new patterns of the latest and best designs. 

Gs = SALESROOM and OFFICE, 111 & 113 Liberty St.,N. Y. City, 
oe WEW SHOPS, Plainfield, N. J 

Bass 

wae 

one 

oh 

Bam 

Sto 

Ss 

gee 

Bes 

a a} 

a&s 





GEO. W. —FIFIELD, 








Gear Wheels and Gear Catting.—I make g¢ to 
erder, or cut teeth on g blanks sent to me. Of all kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 

heap g-_ Small cong. Ready pet brass g by mail at low 
prices. Bevel g with peseety yen planed teeth. d Book on 
@, $1. Facilities compte s reasonable. Send for cat. 
EO. B. GRANT, 7, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, 


and 20-in. Drills 


A SPECIALTY. 
Our Key-Seating Machine 


will save enough in 60 days’ 
use to pay first cost; no 
shop can afford to do with. 
out one. Ve have now 
ready for prompt shipment 
both Key-Seating Machines 
and 20-in. Drills. Send for 
Photo. and Catalogue. 


W. P. DAVIS, 


NORTH BLOOMFIELD. Y 
Buffalo Steel Foundry, 


TEEL CASTINGS =i: 


S PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, °*°° Erc'""** DROP HAMMERS. 


ETC, 


STILES & PARKER PRESS CO. 
MIDDLETOWN, CONN. 
Branch Office and Fuctory 203, 206 and 207 CENTRE STREET, NEW YORK. 


Manufacturer 


APS & DIEWD 


J. M. ALLEN, Present, 
W. B. FRANKLIN, 
J. B. PmRcer, 


VICE-PRESIDENT 


SECRETARY. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


y.wvkeE&co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools—E. Rosten. Mass—Send for Circular. 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G@. A. Gray Co., | 
477-481 SYCAMORE 8T., CINCINNATI, 0. 


See advertisement, page 13. 


PRATT & LETCHWORTH, 


PROPRIETORS 























MR v.m.cARPENTER Bo iii 


PAWTUCKET.R.|I. 











